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Janice Kroone. EPA OSC
1201 North Santa Fe Avenue
C'hanute. Kansas 66720

Subject: Draft Report of Phase I Comprehensive Investigation of Contaminant Migration
Off-Site of the MARCO Site, Chanute. Kansas

Dear Ms. Kroone:

As we discussed by telephone I am furnishing you with a copy of a Draft Report of the Kansas
Department of Health and Environment's (KDHL) Pha.se I Comprehensive Investigation of Off-
Site Contaminant Migration of the MARCO Site. C'hanute. Kansas. KDHE intends to accept the
report as Final requiring no changes.

Mr. Randy March, representing Golder Associates, Inc.. the contractor conducting the off-site
investigation for KDHL. wil l be contacting you soon concerning access to the MARCO property
for sampling purposes. Mr. March is Golder's project manager for this investigation and he
wishes to discuss with you your requirements while he is sampling on MARCO property. I have
advised him of the areas near the south and east property site borders in which his investigation
will be confined to avoid LPA activities now taking place on the MARC'O property.

If you have any questions please call me.

Sincerely.

Tom Peterson
Environmental Geologist
Voluntary Cleanup and State Water Plan Unit
Bureau of Environmental Remediation
(785)296-5555

C: Susan Stover-> file

Division ofl-invironmcnt. Bureau of hnvironmental Remediation Telephone: (785) 296-1672
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1.0 INTRODUCTION

This report describes Phase I of a Comprehensive Investigation (CI) of off-site soil and

groundwater contamination near the Mid America Refining Company (MARCO) site in

Chanute, Kansas. The MARCO site is a former petroleum refinery with suspected off-site

migration of contaminants consisting primarily of BTEX (benzene, toluene, ethylbenzene,

and xylene) and related petroleum compounds.

The CI is being performed by Colder Associates Inc. (Golder) on behalf of the Kansas

Department of Health (KDHE) under the State Water Plan and Contract No. 31060. Phase

I activities were conducted based on the December 4, 1997 Work Plan for Comprehensive

Investigation Off-Site of the MARCO Site, Chanute, Kansas (Golder 1997).

1.1 Project Objectives

Scoping documentation provided by KDHE indicates that the U.S. EPA is responsible for

investigation of contamination within the boundaries of the MARCO property. Since the

purpose of Golder's study is to investigate contamination that migrated off-site from the

MARCO facil i ty, the CI is to focus on the following objectives.

Investigate the nature and fully delineate the extent of soil and
groundwater contamination off-site of the MARCO property.

Identify any human and/or environmental targets in the area and identify
all domestic water well users located in the impacted area. A water
sample is to be collected from all water wells within the impacted area
and analyzed for VOCs (volatile organic compounds). Golder is to
furnish KDHE with the names and mailing addresses of the well owners,
the use of the well, and a copy of the analytical results as they are
received by Golder. KDHE will notify the well owners of the analytical
results.

Establish the croundwater flow direction in the studv area.
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1.2 Investigative Scope

The standard KDHE Scope of Work (SOW) for a CI was received as an attachment to the

October 3, 1997 CI request received from KDHE. As a result of discussions with KDHE.

standard SOW components 1 and 5 were to he excluded from the MARCO investigation;

component 1 (Historical Evaluation and Site Description) was completed previously, and
component 5 (Risk Assessment) is not necessary at this time. Based on the SOW issued by

KDHE and subsequent discussions with KDHE, Colder was to focus on investigative

components 2, 3, 4, and 6, as summarized below.

2. Study Area Investigation - A description of the physical characteristics
of the study area, including but not limited to geology, soils, hydrogeology,
surface water hydrology, land use, and meteorology. In accordance with the
objectives described in Section 1.1, hydrogeologic characteristics were
emphasized.

J. Source Characterization - A description of the field activities used to
determine and describe the source(s) and release characteristics. Since the
U.S. EPA is the lead agency in investigating the MARCO property,
Golder's source characterization activities at the MARCO site were limited
to sampling of KDHE monitoring wells that were installed at the site in
1986.

4. Nature and Extent Characterization - A study to determine the
horizontal and vertical extent of contamination in soil, groundwater, and
surface water, and evaluation of transport pathways.

6. Identification of Corrective Action Alternatives - Based on data from
the CI, develop an initial list of corrective action alternatives that will be
evaluated during the Corrective Action Study (CAS).

1.3 Document Organization

This report presents the results of Phase I of the MARCO CI. Background information

pertinent to the CI is presented in Section 2, Phase I investigative activities are described in

i •r.Lwt.LiMni! nrr Golder Associates





DRAFT
January 1998_____________________-3-______________________973-230U.7

Section 3, and regional and site-vicinity conditions are described in Sections 4 and 5,

respectively. Conclusions regarding the hydrogeologic/hydrochemical model for the site-

vicinity, the extent of contamination, and contaminant transport pathways are presented in

Section 6, and an initial list of corrective action alternatives is provided in Section 7.

Recommendations for Phase II investigative activities are described in Section 8; the

recommended Phase II activities are intended to address data gaps that should be filled in

support of the Corrective Action Study. References cited in this report are listed in Section

9. Finally, Phase I field reports, representative Phase I photographs. Phase I data, and

other supporting information are presented in Appendices A through I.
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2.0 BACKGROUND INFORMATION

2.1 General Site Description

As shown on Figure 1, the MARCO site is located in northwest Neosho County

immediately north of the city limits of Chanute, Kansas. The site is bounded: to the east

by U.S. Highway 169 (Santa Fe Avenue) and several businesses; to the north by Ash

Grove Road and Ash Grove Cement Company; to the west by EOTT Energy Corp.; and to

the south by Hickory Street and several businesses and residences (Figure 2). The current

24.4 acre MARCO site comprises a portion of the southeast quarter of Section 17,

Township 27 North, Range 18 East.

The site is situated approximately 1/2 mile south of Village Creek, an eastward flowing

tributary to the Neosho River. The Neosho River is located approximately 2 miles east of

the site, flows to the south in the site vicini ty, and is the primary source of drinking water

for the City of Chanute. The intake for the public water supply is located along the

western edge of the Neosho River approximately 2 miles southeast of the site (Figure 1).

Topography in the site vicinity is characterized by moderate to gentle relief at the MARCO

site and gently sloping to relatively flat areas north and east of the site. The ground surface

generally slopes northeastward toward Village Creek and eastward toward the Neosho

River. Surface elevations at the MARCO site range from approximately 970 feet near the

southwest corner of the property to 915 feet near the northeast corner of the property,

while surface elevations east of the site typically range from 915 to 905 feet. Elevations

reported herein are based on the National Geodetic Vertical Datum (NGVD) of 1929.
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2.2 MARCO Site History

Processing of crude oil was performed at the MARCO site from 1934 unti l the facility was

shut down in February of 1981. During the period of peak production, the facility

processed crude stock at a rate of approximately 2.800 barrels per day (bbl/day). resulting

in 350 bbl/day of diesel fuel. 550 bbl/day of jet fuel, and 700 bbl/day of gasoline, oil. and

kerosene (KDHE 1987). Asphalt was produced from the remaining crude bottom products.

Owners/operators of the site are summarized below.

1934 to 1943 Petroleum Products Company, Inc.

1943 to -7956 Missouri Farmers Association Refining Company

-7956 to 1973 Mid America Refining Company

7973 to 1980 Kemco Petroleum Company

Since shut down of the facility in 1981, the site has been owned by Producer Group, Inc.

and Chanute Engineering and Refinery Company. On July 1, 1985, 4.6 acres in the

northwestern portion of the original site was sold to Fairway Crude, Inc., a crude oil

purchasing company. The remaining approximate 25-acre parcel was leased to Rose

Chemical Company on February 1, 1986. Although Rose Chemical planned to reactivate

the old refinery and develop a PCB destruction plant at the site, these plans were stymied

by public opposition. Ownership of the 24.4-acre parcel is currently in the name of the

Robert Cooley Trust of Lawton, Oklahoma.

As part of a cooperative agreement with the U.S. EPA, KDHE conducted a Pre-NPL

Preliminary Assessment and Site Investigation at the MARCO site in 1986. KDHE

investigations at the site included monitoring well installation and sampling of

groundwater. surface water, solids, and air; monitor wells installed as part of the 1986

Golder Associates
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field program are shown on Figure 2. These investigations culminated in KDHE submittal

of a comprehensive report (KDHE 1987) that described what was known about the site.

Much of the historical information included in this Colder report were obtained from the

1987 KDHE report and associated planning documents (KDHE 1985a, 1985b. 1986a, and

1986b). Pertinent excerpts from the 1987 KDHE report are included in Appendix A.

Prior to initiation of KDHE field investigations at the site in 1986, potential contaminant

source areas were determined. It was noted that areas of alleged contamination totaled

approximately 3 to 8 acres (KDHE 1986b). Portions of the site that were at least initially

excluded from KDHE investigations due to suspected contamination included several waste

disposal areas, as shown on Figure 2. MARCO waste products and site disposal locations

are summarized below (KDHE 1986b).

API Separator Sludge - Bottom sediments that accumulated at the API
separator and waste collection facilities were placed in the BS Pit,
located near the northwest corner of the site.

Leaded Tank Bottoms - Leaded tank bottoms were placed in the south-
central portion of the site approximately 5 feet west of Tank No. 17.
These waste products were covered with approximately 6 to 18 inches of
soil.

Jet Fuel Filter Clay - Spent filtrol clay was mixed with fly ash and
placed in the northeast portion of the site.

Drum Pile - Unidentified drums and other containers were present in the
west-central portion of the site.

Little has been done at the MARCO site since 1987. In 1993, in response to KDHE

notification of a potentially hazardous condition, the U.S. EPA removed mercury from the

former site laboratory. Recent activities at the site have included: 1) salvaging of selected

storage tanks and pipes; and 2) U.S. EPA securing of the site by installation of fencing

where adequate fencing is not currently in place. Salvaging operations at the site have
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resulted in surficial releases of crude oil in portions of the site, as confirmed during an

October 17, 1997 site visit by KDHE and Colder.

2.3 Landowner Interviews

Interviews with site-vicinity landowners and others with historical information about site-

vicinity operations were helpful in compiling information that is pertinent to investigation

of off-site contamination from the MARCO site, as described below.

Bill Gericke, Owner of Gericke Iron & Metal (1212 North Santa Fe Avenue)

The Gericke scrap metal operation is located adjacent to the site immediately east of Santa

Fe Avenue. Mr. Gericke reported that several excavations near his property resulted in

observation of contaminated groundwater within approximately 6 feet of the ground

surface, including: 1) tank excavation north of the Gericke shop area; 2) excavation at the

east end of the truck scales located south of the shop area; and 3) ut i l i ty trenching near the

eastern edge of Santa Fe Avenue during the summer of 1997. Mr. Gericke believes that

the source of the contaminated groundwater is the MARCO site.

Mr. Gericke also noted other historical operations pertinent to the current CI. He reported

that a service station was located in the southern portion of what is now his property; the

service station was originally owned by Ketchum Oil Company, then was purchased by

Gardner Oil Company. It is also noteworthy that the area east of Santa Fe Avenue near the

Gericke property was historically a swamp, but was filled to achieve the current grade.

Mr. Gericke reported that prior to his purchasing the property, the previously

topographically low area near his property was filled with miscellaneous debris, such as

brick and household refuse.
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Corky Tasche, Owner of Gorky's Used Cars (1318 North Santa Fe Avenue)

A used car dealership, upholstery shop, and automobile body shop owned by Mr. Tasche is

located near the northeast corner of the MARCO site and immediately north of the Gericke

operation. Mr. Tasche confirmed that an unknown thickness of fill materials was placed in

the previously swampy area east of Santa Fe Avenue. He also reported that a smelter was

once located on what is now his property. Based on discussions with Mr. Tasche, a

former MARCO employee, the MARCO facility produced JP-4 jet fuel and both heavy and

light grades of diesel.

Leroy Chard, Operator of Total Service Station (1125 North Santa Fe Avenue)

A Total Service Station is located near the southeast corner of the MARCO site on the west

side of Santa Fe Avenue. This service station, which was previously owned by Fina Oil

and Chemical Company (Fina), has been the subject of two environmental investigations,

as summarized below.

In May of 1990, Fina removed one 7,000-gallon and two 6,000-gallon
underground storage tanks (USTs) used for virgin gasoline and diesel
fuel storage, and one 300-gallon waste oil UST (GTI 1990). Soils present
near the gasoline/diesel UST basin were impacted by gasoline, and soils
near the waste oil basin were impacted by petroleum hydrocarbons. Due
to excavation constraints, not all soil impacted by petroleum
hydrocarbons was removed from the excavation areas.

A site assessment was performed at the former Fina Service Station in
1995, as reported by Geraghty & Miller in 1996. This investigation
included installation of eight groundwater monitoring wells, soil
sampling, and groundwater monitoring. High concentrations of BTFX
were detected in groundwater samples collected from northern
monitoring wells, located closest to the MARCO site. The site
assessment concluded that the MARCO site was the source of the most
significant groundwater contamination detected in the Fina wells
(Geraghty & Miller 1996).
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Groundwater monitoring wells at this service station are being sampled on an ongoing

basis. Based on the most recently reported groundwater monitoring event (September 9,

1997), the groundwater flow direction is generally to the east, although northeast and

southeast flow components were also indicated (Terracon 1997b, excerpts of which are

provided in Appendix B-l). Consistent with the results of the 1995 investigation, BTEX

concentrations were highest in monitoring wells located immediately south and southeast

from the MARCO site.

Mr. Chard, the longtime operator of this service station, provided additional information

on historical operations in the site vicinity. He reported that the Gardner Oil Company

Service Station, which was located in the southern portion of property currently owned by

Bill Gericke, was closed in approximately 1958. Two of the monitoring wells installed by

Fina in 1995 are located on the east side of Santa Fe Avenue, near the former Gardner

Service Station. Mr. Chard also reported that a Derby Service Station was located

immediately south of the current Total Service Station; Mr. Chard noted that gasoline

releases were documented at the Derby Service Station, which was closed in approximately

1989.

EOTT Energy Corp.

The EOTT Energy Corp. (EOTT) property is located immediately west of the Marco site.

In approximately 1988, EOTT purchased Fairway Crude, Inc. (FCI), the crude oil

purchasing company that acquired 4.6 acres of the northwest portion of the original

MARCO site in 1985. Jim Fredrick of EOTT reported that in 1985, FCI installed a

monitoring well adjacent to a salt water storage tank located west of the MARCO site.

This well was sampled as part of the MARCO site investigation performed by KDHE in

1986. Mr. Fredrick reported that this monitoring well was decommissioned in 1987 when

the storage tank was removed.
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While looking for the FCI monitoring well on October 17, 1997, KDHE and Colder noted

a cased borehole near the eastern edge of EOTT property. This borehole contained steel

casing and was open at the ground surface. Mr. Fredrick reported that the cased borehole

noted on October 17 was likely a natural gas exploration borehole that was approximately

200 feet deep when drilled; therefore, this potential monitoring location is much deeper

than the uppermost aquifer zone targeted by the current investigation, and would likely not

yield pertinent water quality data.

Jim Shea, Plant Manager for Ash Grove Cement Company

As part of the 1986 investigation of the MARCO site, KDHE sampled a water well located

north of the site on Ash Grove Cement Company property. Based on discussions with Jim

Shea of the Ash Grove Cement Company, this well is no longer operational. KDHE

records indicate that this well was plugged.

City of Chanute Public Works Department

Trenches for underground utilities could potentially function as preferential pathways for

migration of contaminants from the MARCO site. Information on site vic ini ty uti l i t ies was

obtained from Jim James, Larry Shepard, and Carl Ware of the Chanute Public Works

Department. A CAD file showing current u t i l i ty lines near the MARCO site was obtained

from Carl Ware, the location of abandoned water and sewer lines was obtained from Larry

Shepard, and Jim James confirmed that there are no abandoned gas lines near the site. The

location of current and abandoned utility lines are shown on Figure 3.

Uti l i ty trenches near the site have been excavated to various depths. Based on information

provided by Larry Shepard, approximate cover depths for Chanute u t i l i ty lines are as
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follows: water lines covered by 3 to 3.5 feet; sewer lines covered by 8 feet; and gas lines

covered by 2 feet.

Historical f i l l ing of the area near the Gericke and Tasche properties was also discussed

with City of Chanute personnel. According to Larry Shepard, construction debris was

primarily used to fill this area, although some household refuse could have been included.

William Thornton, KDHE District Geologist

William Thornton provided information on a December 14, 1989 hazardous chemical spill

that is potentially pertinent to contaminant investigations east of the MARCO site. The

spill occurred near downtown Chanute when an Atchison, Topeka and Santa Fe Railway

Company tank car was ruptured, releasing 19,000 gallons of Chem-Fuel K Blend, a waste

solvent mixture. The Material Safety Data Sheet indicates that the two primary hazardous

ingredients in Chem-Fuel K Blend are xylene (up to 60 percent) and toluene (up to 50

percent). According to laboratory analyses provided by Cadence Chemical Resources,

Inc., the waste solvent mixture transported in the ruptured tank car included 17.8 percent

toluene, 11.2 percent xylene, and 15.9 percent unknown solvents.

Shortly after the tank car was ruptured, it was transported about 1 mile north to a

topographically low area (commonly referred to as the northern site) located approximately

600 feet east of the MARCO facility, as shown on Figure 2. Cleanup crews estimated that

"perhaps 60 percent of the spillage had occurred at the north site" (KDHE 1990); this

suggests that approximately 11,000 to 12,000 gallons of Chem-Fuel K Blend was released

in an area inferred to be hydraulically downgradient from the MARCO site.

Cleanup of the northern spill area was initiated on December 20, 1989. The northern spill

site "was located within a demolition dump area of k i ln dust, lumber, rock debris, and
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soil," resulting in visible contamination extending to a depth of 1.5 feet (KDHE 1990).

Excavation at the northern site typically extended to depths ranging from 2 to 3 feet,

resulting in approximately 900 tons of soil being removed. KDHE directed that site

cleanup criteria be consistent with Toxicity Characteristic Leaching Procedure (TCLP, 40

CFR Ch. 1, Appendix 1) contaminant concentrations. Materials excavated from the

northern spill area were transported for off-site disposal.

Surface water samples were collected from the northern spill area in January 1990 and June

1990. Laboratory analyses for the January 1990 sampling event indicated toluene at 3.49

parts per million (ppm), while the June 1990 sampling event indicated toluene at 0.213

ppm. Based on the composition of Chem-Fuel K Blend and the results of surface water

sampling performed during the site cleanup, potential releases to the groundwater from the

MARCO site could be difficult to distinguish from potential releases attributable to the

waste solvent spill area located east of the MARCO site, particularly considering the

presence of organic constituents such as toluene.

2.4 Surface Conditions

2.4.1 Surficial Soils

The primary surficial soil types in the site vicinity are the Osage silty clay and the

Bates loam (USDA 1982). The Osage silty clay, which is a flood plain deposit, is present

in the eastern portion of the study area (Figure 4). Permeability values for the Osage silty

clay are generally less than 4 x 10" centimeters per second (cm/sec). The Bates loam,

which is present in the topographically higher areas located west of the flood plain, is

better drained than the Osage silty clay, and is generally comprised of 15 percent

clay. The Bates loam is characterized by permeability values ranging from 10" to 10

cm/sec.
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2.4.2 Surface Water

Surface water at the MARCO site flows eastward toward Santa Fe Avenue, where it

discharges into an ephemeral drainage located north of the site. This ephemeral drainage

discharges into Village Creek, a tributary to the Neosho River (Figure 1). MARCO

operational plans called for site runoff to he collected at an oil/water separator and

pumping facility located in the eastern portion of the site. However, while the site was

operating, the capacity of the separator/pump facility was exceeded during periods of high

rainfall , resulting in off-site discharge of potentially contaminated surface water. KDHE

file review indicated that historical contamination of Village Creek was attributed to

contaminated runoff from the MARCO site (KDHE 1987); this contamination was

documented as early as 1940.

In the site vicinity, surface water flow is to the east (Neosho River) and north (Village

Creek). Surface water drainage is poor in the vicinity of the railroad tracks located east of

the site. This swampy area was the location of a waste solvent spill in 1989, as described

in Section 2.3.

As part of the 1986 KDHE investigation, three surface water samples were collected from

areas suspected of receiving contaminated discharges from the MARCO site, as shown on

Figure 2. Results of this sampling program, which are included in Appendix A, are

summarized below.

MASW1 was collected near the northern site boundary. Although
hydrocarbon staining was noted near the sampling site, VOCs were not
detected.

MASVV2 was collected from an on-site pond coated with tarry
hvdrocarbons; VOCs were not detected.
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* MASVV3 was collected near the eastern site boundary. Although
hydrocarbon staininc was observed, VOCs were not detected.

Therefore, although surface water sampling near the MARCO site indicated the presence of

hydrocarbons, priority pollutants were not detected. Based on the results of the 1986

surface water sampling program and the groundwater emphasis for the MARCO CI,

additional surface water quality sampling was not performed in connection with the Phase I

investigative activities.
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3.0 PHASE I INVESTIGATION

Phase I investigative activities at the MARCO site were performed by Colder and its

subcontractor, Hydro-LOGIC, Inc. (HLI) of Eudora, Kansas, a State of Kansas licensed

water well contractor (license #602). Investigative field activities conformed to the Quality

Assurance Project Plan (QAPP) and Health and Safety Plan (HASP) presented in the

MARCO CI Work Plan (Colder 1997).

The Phase I investigation was performed during the week of December 8, 1997. Daily

field reports summarizing the Phase I activities are presented in Appendix C, and

photographs of the significant Phase I investigation components are included in

Appendix D.

3.1 Preliminary Operations

Prior to the initiation of Phase I drilling activities. Colder contacted pertinent ut i l i ty and

City of Chanute personnel to arrange the necessary u t i l i ty clearances. Colder personnel

arrived on site to flag drilling locations and then observed and documented the subsequent

site u t i l i ty clearance. A KDHE Utili ty Clearance Checklist was submitted to KDHE prior

to the initiation of drilling activities on December 9, 1997.

Concurrent with the site-wide utili ty clearance. Colder personnel contacted landowners

who had previously agreed to allow property access during investigative activities. Colder

viewed the proposed drill ing locations with the landowners and addressed questions or

concerns pertaining to dri l l ing activities.

Additionally, water levels in the three KDHE wells that are located within the MARCO

property boundary were measured. Calculated water level elevations for wells Ml, M3.
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and M4 confirmed that the overall direction of groundwater flow was to the east in the site

vicinity. The confirmation of the site flow direction helped to validate the appropriateness

of the proposed probe hole locations.

3.2 Field Operations

3.2.1 Dril l ing Program

HLI performed drilling operations using a truck mounted, SIMCO Earthprohe 200™

"direct push" sampling unit. During the field investigation 20 probe locations near the

MARCO facility were advanced to bedrock refusal. Probe locations are shown on Figure

5. Of these 20 sample locations, 11 are located around the site perimeter (P-l to P - l l ) ,

and nine additional sampling locations (P-l2 to P-20) are located downgradient of the site,

within approximately 900 feet from the facili ty boundary. Probe hole locations P-7, P-8,

and P-9 are located hydraulically upgradient from the MARCO facil i ty.

Soil Coring

The HLI "direct push" unit was used to obtain core samples for stratigraphic determination

at all 20 probe hole locations. Contaminant screening samples were collected at all probe

hole locations with the exception of probe hole P-l .

Continuous core soil samples were collected using a 48-inch long, 1.75-inch ID (inside

diameter) open barrel sampler fitted with disposable, acetate liners. The core barrel was

driven by 2-inch OD (outside diameter), flush-threaded hollow probe rods (HPRs). During

drill ing the core barrel was retrieved after every 4 feet of advancement and the full sleeve

was replaced with a new liner. This methodology was utilized unt i l dr i l l ing refusal was

observed, typically at the bedrock contact. Solid stem augers of 3-inch diameter were used
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to dril l through cemented zones. A representative photograph of the "direct push" rig is

provided as Photo D-l A of Appendix D.

Soil core material was extruded from the acetate liner and placed on clean plastic for

inspection, field screening, and logging. A representative photograph of the extruded soil

core is provided as Photo D-1B of Appendix D. Geologic samples were logged by Colder

personnel according to Colder Technical Procedure (TP) 1.2-5 (Drill ing, Sampling, and

Logging of Soils), TP 1.2-6 (Field Identification of Soil), and the Unified Soil

Classification System (USCS, as described on Figure E-l of Appendix E. Soil borehole

logs for probe holes P-l through P-20 are provided in Appendix E.

Soil Screening

Soil screening samples were collected at all probe hole locations except P-l . Following

core extrusion, a soil sample was collected from immediately above the water table, placed

in a sample bottle and promptly cooled to 4° Celsius. The sample was then screened by

HLI using the trailer-mounted, self-contained mobile analytical laboratory. Soil screening

samples are discussed in Section 3.3.2.

Contaminant screening of the recovered soil core was accomplished using a Photovac

Microtip MP-1000 Photoionization Detector (PID). Prior to it's use the PID was calibrated

according to manufacturer specifications, using 100 ppm isobutlyene calibration gas. At

2-foot intervals, sections of core were isolated in plastic bags and PID readings were taken

directly from the bag. This method was used to minimize the influence of contaminants not

associated with the soil sample. Intervals where core PID readings exceeded background

levels were recorded in the remarks column on the soil borehole log (Appendix E).
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Probe holes not converted to mini-wells were plugged per State requirements.

Enviroplug1M medium grit, high solids sodium hentonite was used to seal borings to just

below ground surface. Then native surface materials were used to restore the surface to

it 's original condition. All soil core material was containerized at the dri l l site and then

placed within a concrete-lined truck scale vault at the MARCO property site. Waste water

generated during decontamination of drilling equipment was containerized in DOT

approved 55-gallon drums. A screening sample was then taken from the drum and sent to

the mobile laboratory for analysis. The contents of the drums were disposed of on the

ground following confirmation that contaminants were not detected in the waste water.

Prior to and following drilling activities all dri l l ing equipment and materials were

thoroughly decontaminated. Decontamination procedures involved thorough scrubbing

with a potable water and non-phosphorus soap (Liquinox™) solution, followed by a triple

rinse of potable water. Additionally, drilling personnel used new disposable latex gloves at

each dri l l ing location. These sanitary practices were used to limit the possibility of cross-

contamination between probe hole locations during field activities.

Groundwater Screening

The HLI "direct push" unit was used to obtain groundwater samples for contaminant

screening. At probe locations where a mini-well was not installed, the groundwater

screening probe was driven to the bedrock contact following soil coring activit ies. The

well point sampling tool used is 1-inch OD x 0.76-inch ID x 24 inches long and has 15

mill-cut slots, each 2 inches long and 0.020-inch wide. The sample tool was advanced

down-hole using 1-inch OD x 0.76-inch x 24-inch flush threaded HPRs.

After the mill-slotted sampler was advanced into position, polyethylene tubing was lowered

into the sampler. A groundwater sample was collected using the hydroprobe vacuum
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system to draw the sample to the surface. A minimum of three tubing volumes was purged

prior to collecting the groundwater sample. Groundwater screening samples are further

discussed in Section 3.3.3.

3.2.2 Mini-Wells

Well Installation

To supplement existing monitor well data near the MARCO site, 11 of the Phase I probe

holes were converted to mini-wells (Table 1 and Figure 5). Of the six mini-wells installed

around the site perimeter, two wells (P-7 and P-9) were installed upgradient, one well (P-6

was installed immediately south, one well (P-10) was installed immediately north, and two

wells (P-2 and P-4) were installed immediately downgradient. Four mini-wells were

installed at locations further downgradient from the MARCO site. These wells were placed

to monitor historically problematic areas including: downgradient from KDHE monitor

well Ml (P-14 and P-19); the existing and former service station locations near the

southeast corner of the MARCO site (P-16), and; the 1989 railroad tank car solvent spill

site (P-18). Additionally, P-12 was installed to allow evaluation of whether a groundwater

flow component trends to the northeast towards Village Creek.

In accordance with State requirements, groundwater mini-well locations were drilled to a

minimum of 10 feet bgs using 2.25-inch ID by 6-inch OD hollow stem augers. The augers

were left in place during subsequent coring, sampling, and mini-well installation to ensure

that the boring would not collapse as a result of probing vibrations.

Following the completion of coring activities, 2-inch OD HPRs with a steel anchor drive

point were advanced through the center of the augers to the desired well completion depth.

The HPRs were then pulled up approximately 3 inches and nominal 1-inch diameter,
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schedule 40 PVC well screen and riser pipe were lowered through the HPRs to the bottom

of the boring (see Photo D-2A of Appendix D). The well string was then attached to the

anchored drive point by male-female threading. Ten feet of 0.010-inch mill-slotted well

screen was used in each well, with the exception of locations P-7 and P-9, where 5-foot

screens were required because of the shallow depth to bedrock. The wells were sand

packed with 12-40 grit sand that was gravity fed and typical ly , extended 2 to 3 feet above

the top of the well screen. After the well was set the HPRs were withdrawn, and high

solids sodium bentonite chips (medium size Enviroplug bentonite) were gravity fed through

the augers as they were removed from the ground. The use of hollow stem augers helped

to ensure a complete seal from at or below the water table to near ground surface. In

addition to the monitor well construction logs provided in Appendix F, mini-well

construction details are summarized in Table 1. KDHE Water Well Record forms were

submitted by HLI for each of the Phase I mini-wells.

Surface completion's were above-grade and flush-mount, depending on the proximity of the

well to trafficked areas. Above-grade surface completions include probe hole locations P-

7, P-9, P-18, and P-19. Above-ground completions were protected by 4-inch x 4-inch

square steel casing with lockable lids. Additionally, 4-inch diameter bumper posts,

approximately 3 feet high, were placed on either side of the protective casing to help

prevent accidental damage. A typical above-grade completion is shown in Photo D-3A of

Appendix D. The remaining mini-well locations were flush-mount completions; Mr. Don

Taylor of the KDHE Bureau of Water, Industrial Program Section authorized these flush-

mount completions in a letter to HLI. Both types of completions include sloping, 2-foot

square by 6-inch thick concrete pads and lockable caps. A schematic view of a flush-mount

completion is provided as Figure 6. A typical flush-mount completion is presented as

Photo D-3B of Appendix D.
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Probe hole and mini-well locations were surveyed by Cornerstone Surveying of

Cherryvale, Kansas. Elevations are based upon U.S.C. & G.S. Benchmark "X 245 1934"

and adjusted to the National Geodetic Vertical Datum (NGVD) of 1929. Probe hole survey

locations, ground surface, and top of casing (TOC) elevations for the Phase I mini-wells

are summarized in Table 1.

Well Development/Sampling

The mini-wells were developed using the Hydroprobe vacuum system (see Photo D-2B of

Appendix D). Static water levels were measured prior to development and casing volumes

were calculated. A minimum of five well casing volumes were removed during purge

activities and field parameters of pH, temperature, and conductivity were recorded

approximately every casing volume. Stabilization of these parameters, combined with

visual observation that purge water was clearing of sediment, generally indicates that

development is complete and formational water is being removed. Parameter stabilization

was defined as less than a ±10 percent change during three consecutive readings.

Following parameter stabilization, groundwater screening samples were collected as

discussed in Section 3.3.3. Mini-well development and parameter information is

summarized on Golder's well development data sheets provided in Appendix G.

Waste water generated during development, sampling, and decontamination activities was

containerized in DOT approved 55-gallon drums. A screening sample was taken from the

drum and sent to the mobile laboratory for analysis. The drums contents were disposed of

on the ground following confirmation that contaminants were not detected in the waste

water. Waste water from sample locations that were apparently contaminated were

combined into a single drum. This DOT approved 55-gallon drum was sealed, labeled, and

secured within the MARCO property boundary.
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Prior to and following development activities all sample equipment and materials were

thoroughly decontaminated. Polyethylene tubing was not re-used and was disposed of

properly. Decontamination procedures involved thorough scrubbing with a potable water

and non-phosphorus soap (Liquinox™) solution, followed by a triple rinse of potable water.

Additionally, dril l ing personnel used new disposable latex gloves at each well location.

These sanitary practices were used to limit the possibility of cross-contamination between

probe hole locations during field activities.

3.3 Sample Collection

3.3.1 QA/OC Sample Types

In addition to the groundwater and soil screening samples collected at each sample location

described herein, QA/QC samples were collected as appropriate to monitor laboratory and

field procedures. HLI collected internal QA/QC samples to monitor mobile laboratory

performance. Concurrent with sampling activities, Colder collected QA/QC samples to be

analyzed by an independent laboratory. Off-site analytical laboratory testing was

performed by Pace Analytical Services, Inc. (Pace) of Lenexa, Kansas. Analytical testing

was performed in accordance with U.S. EPA SW-846 and the methods and QA/QC

protocol described in the Pace Assurance Plan previously submitted to K.DHE. The

following paragraphs describe the Phase I QA/QC sampling protocol.

Trip Blank

A trip blank is a laboratory-prepared volatile organic compound (VOC) sample bottle

containing clean water that accompanies the sample cooler from the laboratory, to the job

site, and then back to the laboratory. Typically, one set of trip blanks per sample cooler

are analyzed for the contaminants of concern upon return to the laboratory. The intention
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of" a trip blank is to verify that primary sample bottles have not been contaminated during

the time away from the laboratory. Pace provided one set of trip blanks for the Phase I

investigation. Analytical results for this sample are provided in Appendix I.

Duplicates

Duplicate samples were collected by sampling personnel in a manner identical to the

primary sample. The duplicate sample is intended to verify that the results from the

primary sample are accurate and reproducible. Four internal duplicate samples (3 soil and

1 groundwater) were collected by HLI during field activities. Analytical results for

duplicate samples P5-S-1, P6-S-1, P15-S-1. and P18-W-1 are provided in Appendix H.

Ten duplicate samples (3 soil and 7 groundwater) were collected by Colder concurrent with

field screening sample collection. Duplicate samples P2-W-1D, P3-W-1D. P7-W-1D, P7-

S-1D, P14-W-1D, P14-S-1D, P15-W-1D, P18-W-1D, P18-S-1D, and P20-W-1D were sent

to Pace laboratories for independent analysis. Analytical results for these duplicate samples

are provided in Appendix I.

3.3.2 Soil Screening Samples

Using the methodology discussed in Section 3.2.1, soil screening samples were collected

from all probe hole locations, with the exception of location P-l. Soil samples were

collected from immediately above the water table, placed in a labeled 100 ml glass

containers, and immediately cooled to 4° Celsius.

Soil screening samples were delivered to the HLI on-site mobile analytical laboratory.

This laboratory is equipped with an SRI 8610 (FID'PID) gas chromatograph with a U.S.

EPA purge and trap, dry electrolytic conductivity detector (DELCD) and a 10-port auto-

sampler. Soil samples were analyzed by HLI for the parameters shown in Table 2 using

Golder Associates





DRAFT
January 1998___________________-24-_____________________973-2300.7

Method 8021. Detection limits for soil sample field screening analyses were 10 pph for

purgeable aromatics and 5 pph for purgeable halocarhons. In addition, to allow evaluation

of possible jet fuel contamination, soil samples were field screened for total petroleum

hydrocarbons (TPH) using Method OA-2 with a detection limit of 1 ppm.

Duplicate soil samples collected for off-site analysis were sent to the Pace laboratory and

were subject to the methodologies stated above. Throughout duplicate sample collection

and shipment strict chain-of-custody (COC) procedures were followed. Soil sample results

and COC forms for on-site and off-site analysis are provided in Appendix H and Appendix

I, respectively. A summary of contaminants detected in wells sampled by Colder and HLI

during the Phase I investigation is provided in Table 3.

3.3.3 Groundwater Screening Samples

Groundwater screening samples were collected from open borehole and mini-well locations

using the methodologies discussed in Sections 3.2.1 and 3.2.2, respectively. Following

proper purge/development protocol, groundwater samples were collected at each probe

hole location. For site screening samples, two 40 ml unpreserved VOC bottles were

slowly fil led, minimizing turbulent flow and the introduction of bubbles. The vials were

slightly overfilled, creating a meniscus, and then capped. The bottles were then inspected

for the presence of bubbles, labeled, and immediately cooled to 4° Celsius.

Groundwater screening samples were analyzed on site by an HLI portable gas

chromatograph. Groundwater samples were analyzed by HLI for the parameters shown in

Table 2 using Method 8021. Detection limits for groundwater screening analyses were 2

ppb for purgeable aromatics and 1 ppb for purgeable halocarbons. In addition, to allow

evaluation of possible jet fuel contamination, groundwater samples were field screened for

TPH using Method OA-2 and a detection limit of 0.5 ppm. Groundwater sample results
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for on-site analyses are provided in Appendix H. A summary of contaminants detected in

wells sampled by Colder and HLI during the Phase I investigation is provided in Table 3.

For locations where samples for off-site analysis were collected, two 40 ml VOC bottles,

preserved with hydrochloric acid (HC1), were filled according to the sampling methodology

presented above. Additionally, a one liter (L) amber glass container was filled for OA-2

TPH analysis.

Duplicate groundwater samples collected for off-site analysis were sent to the Pace

laboratory and were subject to the methodologies stated above. Throughout duplicate

sample collection and shipment strict chain-of-custody (COC) procedures were followed.

Groundwater sample results for off-site analyses are provided in Appendix I.

3.3.4 KDHE Monitor Wells

Groundwater screening samples were collected from KDHE monitor wells Ml, M3, and

M4 during the December 1997 Phase I investigation. The monitor wells are located within

the MARCO property boundary (Figure 5). The wells were purged and sampled by Golder

and HLI personnel. Purge and sample activities were accomplished using a Whale™

submersible 12 volt pump.

Static water levels were measured prior to sampling and casing volumes were calculated.

A minimum of three casing volumes were removed during purge activities and field

parameters of pH, temperature, and conductivity were recorded approximately every 1/2

casing volume. Stabilization of these parameters generally indicates that purging is

complete and formational water is being removed. Parameter stabilization was defined as

less than a ±10 percent change during three consecutive readings.
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The KDHE monitor well samples were collected and analyzed according to the protocol

discussed previously. Monitor well purge and parameter information is summarized on

Golder's well development data sheets provided in Appendix G. Groundwater sample

results for on-site analyses are provided in Appendix H. A summary of contaminants

detected in wells sampled by Golder and HLI during the Phase I investigation is provided

in Table 3.

The submersible pump and sampling equipment was thoroughly decontaminated between

sample points using previously discussed methods. New latex gloves were worn by

personnel throughout sampling activities.
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4.0 REGIONAL CONDITIONS

Subsurface conditions in Neosho County have been described by the Kansas Geological

Survey (Jungmann 1966). Except as otherwise noted, the following regional subsurface

descriptions are attributed to this Kansas Geological Survey publication.

4.1 Geology

4.1.1 Bedrock Units

The Chanute area is underlain by bedrock units of the Pennsylvanian System, Missourian

Stage, Kansas City Group. In order of increasing depth, these bedrock units include the

Chanute Shale, Drum Limestone, and Bonner Springs Shale. These strata regionally dip to

the northwest at approximately 20 feet per mile, although bedrock dips locally range from

zero to 40 feet per mile.

In Neosho County, the Chanute Shale is comprised of two sandstone members and an

intervening shale member. Drill holes located west and southwest of the City of Chanute

indicate that the entire Chanute bedrock unit ranges in thickness from 30 to 110 feet.

Individual members of the Chanute bedrock unit are characterized in ascending order as

follows.

Noxie Sandstone Member - This unit is described as fine to very fine-
grained quartzose sandstone that is thin-bedded to medium-bedded, ranges in
thickness from 1 to 30 feet, and is most commonly cemented with silt , silica,
and iron oxide. Near Chanute, the Noxie Sandstone was apparently
deposited in an approximate 4-mile wide channel that is oriented northeast-
southwest.

Unnamed Shale Member - The upper portion of the Noxie Sandstone
grades into an unnamed shale unit that is as much as 7 feet thick southwest
of the Citv of Chanute, althouch this shale unit is not continuous in western
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Neosho County. This shale unit is characterized as light grayish-green clay
shale that is slightly silty in the upper 2 feet. The Thayer Coal, which is
typically 0.4 to 2 feet thick, is often present at the top of the unnamed shale
unit.

Cottage Grove Sandstone Member - Except for the Cottage Grove
Sandstone being thicker-bedded than the Noxie Sandstone, these units are
nearly indistinguishable. Where weathered, these sandstone strata are
yellowish-orange to deep brownish-red, and are very light gray where
unweathered.

4.1.2 Alluvium

The Neosho River Valley is characterized by alluvial deposits of Pleistocene and Recent

ages, although the Recent alluvium is typically confined to the active stream channel.

Geologic mapping performed by the Kansas Geological Survey indicates that the

Pleistocene alluvial unit ranges in thickness from 18 to 40 feet, and averages approximately

25 feet in Neosho County. Pleistocene alluvium is characterized as silt and fine to coarse

sand. Coarse chert pebbles are commonly present in an approximate 3-foot thick zone at

the base of the al luvial deposits (Jungmann 1966).

4.2 Hydrogeology

Groundwater in Neosho county is present under both confined and unconfined conditions.

Alluvium and weathered bedrock in the Chanute area are generally characterized by

unconfined groundwater conditions, while wells constructed in the unweathered bedrock of

Neosho County typically encounter confined groundwater conditions (Jungmann 1966).

The major source of groundwater recharge to weathered bedrock aquifers located in the

upland areas of Neosho County is local precipitation, particularly during the spring

months. Recharge and discharge relationships of the Neosho River, adjacent

unconsolidated units, and underlying bedrock units are not well defined in Neosho County.
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The most productive bedrock aquifers in Neosho County are the sandstone members of the

Chanute Shale. In the western portion of the County, wells completed in the Noxie and

Cottage Grove sandstone members yield 0.5 to 15 gallons per minute (gpm). East of

Chanute, these sandstone units reportedly yield up to 4 gpm. Wells installed in the

Pleistocene al luvium in Neosho County yield 3 to 8 gpm (Jungmann 1966).

4.3 Groundwater Quality

Groundwater in Neosho County is commonly highly mineralized, particularly in the

limestone and shale aquifers. Groundwater in the sandstone and alluvial aquifers is

generally softer and of better quality (Jungmann 1966).

4.4 Nearby Water Wells

The previous MARCO investigation concluded that there were no known domestic wells

within 1 mile downgradient from the site (KDHE 1987). Therefore, it was concluded that

there was no immediate threat to private drinking water supplies. As previously noted, the

City of Chanute's municipal water supply is obtained from the Neosho River.

Review of current KDHE water well records indicates that there are no registered wells in

the downgradient area of concern. Based on the current understanding of site vicinity

groundwater flow conditions, the downgradient area of concern extends eastward from the

MARCO site towards the Neosho River. As shown on Figure 4, registered wells are not

present in this downgradient area. Although several wells are located approximately 1 mile

south of the site, and a total of two wells are located about 1/2 mile west and northwest of

the site, these wells are not situated in potential impact areas. As previously noted.

Fairway Crude and Ash Grove Cement wells were located near the MARCO site (Figure

4), but no longer exist. Therefore, currently available data support the previous KDHE
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conclusion that the MARCO site does not pose an immediate threat to private drinking

water supplies.
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5.0 SITE-VICINITY CONDITIONS

5.1 Geology

Previous Investigative Results

Drilling performed at the site in 1986 by KDHE resulted in four boreholes that fully

penetrated the alluvial units, as shown on the borehole logs and geologic cross sections

presented in Appendix A. Based on the KDHE borehole logs, unconsolidated units at the

MARCO site are characterized in descending order as follows.

* 1 to 3 feet of top soil and/or fill

* 2 to 9 feet of brown to black clay

* 5 to 13 feet of brown to black silty, sandy clay to silt

* 6 to 8 feet of brown to reddish brown sand to silt

* 2 feet of coarse sand with chert pebbles

A generalized description of alluvial and uppermost bedrock units at the MARCO site is (in

descending order) as follows (adapted from KDHE 1987).

Silty Clay - This unit was 7 feet thick at well M4 and 22 feet thick at well
M3, indicating that this unit increases in thickness towards the east. The
upper portion of this unit was characterized as moderately low permeability,
brown to black clay. The sand, silt, and moisture content of this unit
increased with depth.

Sand/Sandstone - A total of 3 to 10 feet of wet sand or sandstone was
encountered in the KDHE borings. This relatively high permeability unit
was encountered at depths ranging from 9 feet at M4 to 23 feet at M3, and
included 1 to 4 feet of sandstone at wells M3 and M4 (apparently the
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Cottage Grove Sandstone Member). In wells Ml through M3, this unit
included 2 feet of coarse sand and chert pebbles directly overlying shale.

Shale - The KDHE borings encountered shale at depths ranging from 13 feet
at well M4 to 26 feet at well M3. This dark gray to bluish-gray shale unit
was described by KDHE as tight and dry, and was noted to be the unnamed
member of the Chanute Shale.

Subsurface investigations near the current Total Service Station (Geraghty & Miller 1996),

which is located near the southeast corner of the MARCO site, encountered different

stratigraphy than that in the KDHE borings. The Geraghty & Miller borings typically

encountered 1 to 2 feet of top soil underlain by 3 to 4 feet of sand and approximately 9 feet

of silly clay.

The Geraghty & Miller investigation included grain size analyses and falling head

permeameter testing of two soil samples from borings at the Total Service Station. The

sample with 70 percent fines had a hydraulic conductivity of 8 x 10 ' cm/sec, and the

sample with 77 percent fines had a hydraulic conductivity of 7 x 10s cm/sec.

Phase I Investigative Results

Drilling performed during the December 1997 Phase I investigation resulted in 20

boreholes that fully penetrated unconsolidated materials. "Direct push" core methods were

utilized and probe holes were advanced to bedrock refusal. Soil borehole logs are

presented in Appendix E. Probe hole and geologic cross-section locations are shown on

Figure 7. Geologic cross-sections A-A', B-B', C-C'. D-D', and E-E' were constructed

using Phase I soil borehole logs and KDHE logs from the 1986 investigation. The cross-

sections are presented as Figures 8, 9, 10, 11, and, 12, respectively.
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Cross-section A-A' trends southwest/northeast in the upgradient portion of the MARCO

site. Unconsolidated material thickness ranges from approximately 2 feet at probe hole

P-7, the topographically highest probe location, to over 15 feet at probe hole P-10.

Cross-sections B-B' and C-C' trend southwest/northeast and northwest/southeast,

respectively. B-B' and C-C' provide section views of the areas immediately north and

south of the MARCO site, as well as the area immediately downgradient of the property,

where the cross-sections intersect. Unconsolidated material thicknesses along cross-section

B-B' range from approximately 2 feet at probe hole P-6 to 25 feet at P-17. Unconsolidated

material thicknesses along C-C' are less variable, ranging from approximately 15 feet at

P-10 to about 24 feet at P-14.

Cross-sections D-D' and E-E' trend north to south and are located in the relatively flat area

downgradient from the MARCO site. Unconsolidated material thickness is fairly consistent

in this area, although an area of soil thinning is suggested near probe holes P-2 and P-20.

Phase I stratigraphic data suggest that Unconsolidated materials are thinnest in the

topographic high areas located west and south of the MARCO site, and increase in

thickness to the east toward the Neosho River.

A generalized description of alluvial and the uppermost bedrock units within the

investigative area surrounding the MARCO property (in descending order) is as follows.

Topsoil/Fill - Topsoil thicknesses typically ranged from 1 to 3 feet in the
vicinity of the site-perimeter probe holes. Topsoil was typically
characterized as a yellowish-brown clayey silt with varying amounts of sand
and organic material. Probe holes P-12, P-14. P-15, P-16 and P-20 were
located in areas of significant historic infilling. Fill depths in these areas
ranged from approximately 5 feet at P-15 to greater than 15 feet at P-14.
Fill material at P-12 was predominantly kiln dust waste from the Ash Grove
Cement Plant. The remaining locations contained varying amounts of fill
soil, gravel, organic material and scrap metal.
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Silty Sand/Clayey Sand - Within the investigative area this unit is limited to
the area near the southeast corner of the MARCO property boundary.
Thicknesses ranged from approximately 3 to 4 feet in wells MW-1 through
MW-8, to approximately 1.5 feet at probe hole P-4. This unit was not found
at KDHE monitor well Ml, nor in probe holes P-3, P-5, P-14, P-15 and
P-16. Although this unit is most commonly characterized as a silty sand
(SM based on the USCS, as described on Figure E-l of Appendix E), zones
of clayey sand (SC) are locally present.

Silty Clay - This is the predominant unconsolidated unit at the investigative
site, although it is not observed at upgradient probe holes P-7, P-8, and P-9.
This unit increases in thickness towards the east, with a thickness of
approximately 20 feet at P-l and P-19. The upper portion of the unit is
typically black to brown becoming light gray to light brown at depth. The
sand and silt content of this unit increased with depth. This unit is
characterized as low plasticity clay (CL), although some zones of moderate
plasticity clay (CL-CH) are present. Based on qualitative characterization,
this unit is characterized by moderate to low permeability.

Sand and Chert Gravel - This sand to sandy gravel unit was encountered in
nearly all downgradient probe holes, and ranged in thickness from
approximately 0.5 feet to 2 feet. This relatively high permeability sand unit
was observed at depths ranging from approximately 2 feet bgs at P-6 to
greater than 22 feet bgs at P-14. In probe holes P-l , P-2. P-3, P-4, P-13,
P-14, P-15, and P-20 this unit included up to 1 foot of a sandy chert gravel.
The upper portion of this granular unit is characterized as a silty sand (SM)
or a clayey sand (SC), while the lower portion of this unit is commonly a
silty gravel (GM) or a clayey gravel (GC).

Sandstone - Investigative probe holes were typically terminated at refusal
within the Cottage Grove Sandstone Member. This relatively high
permeability sandstone unit is characterized as a highly weathered, dark
yellowish orange, fine to medium grained, very weak sandstone. Depth to
the sandstone bedrock contact ranged from 1.5 feet bgs at probe hole P-9 to
greater than 24 feet bgs at P-14.

Shale - The shale unit observed in the KDHE 1986 monitor well borings
was only encountered at probe hole P-15 during Phase I investigative
activities. This unit was characterized as a highly weathered, thinly
laminated, medium dark gray, very weak shale. The shale was observed at a
depth of 23 feet bgs, just below the sandstone unit. The shale unit is
assumed to be the unnamed member of the Chanute Shale.
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A structural contour map of the bedrock surface in the vicinity of the MARCO site is

presented as Figure 13. Beneath the MARCO property, the bedrock surface slopes to the

northeast at approximately 0.05 feet per foot (ft/ft), while immediately east of the MARCO

property, the bedrock surface generally slopes to the east at about 0.01 ft /f t . The Phase I

investigations indicate that elevation of the bedrock surface ranges from 954.2 feet

(NGVD) at probe hole P-7 to 889.5 feet (NGVD) at P-18. As illustrated by Figure 13, a

bedrock high trending roughly northwest/southeast is present in the vicinity of probe holes

P-2, P-20, and P-19.

5.2 Hydrogeology

Previous Investigative Results

Based on previous investigations at the MARCO site (KDHE 1987), groundwater at the site

occurs within the silty clay unit and the lower sand/upper sandstone unit described in

Section 5.1. Although groundwater was encountered in both of these units, previous data

indicate that the sand/sandstone hydrostratigraphic unit is the uppermost aquifer in the site

vicini ty because of the higher transmissivity of this unit relative to the overlying silty clay

unit.

In November 1986 and January 1987, groundwater flow within the uppermost aquifer was

to the east-southeast at an average horizontal hvdraulic gradient of 0.025 f t / f t . Static waterO * w-

levels in the KDHE wells ranged from approximately 3.5 feet to 5.7 feet below ground

surface (bgs) in 1986 and 1987. The shale stratum that was encountered below the

alluvium was assumed by KDHE to be a low permeability confining unit .

Water level monitoring near the Total Service Station by Geraghty £. Miller (1996) and

Terracon (1997a and 1997b) suggests that groundwater flow was in a general easterly
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direction at an average horizontal hydraulic gradient of 0.02 to 0.025 ft / f t , which is

consistent with the KDHE data. Static water levels typically ranged from 1.5 to 4 feet hgs.

Slug withdrawal hydraulic conductivity testing was performed in wells MW-1 and MW-2 at

the Total Service Station (Geraghty & Miller 1996). The resulting hydraulic conductivity

values ranged from approximately 2-3 x 10' cm/sec.

Phase I Investigative Results

Results of the Phase I investigation support the hydrogeologic model previously developed

for the site-vicinity (Colder 1997). Investigations performed to date indicate that the site is

typically underlain by the following major hydrostratigraphic units: 1) a silty clay unit

that tends to function as an aquitard beneath and downgradient from the MARCO property;

and 2) underlying the silty clay unit, a relatively high permeability zone that is generally

the uppermost aquifer beneath the site. Although the silty clay aquitard is not present

upgradient from the MARCO property, it is approximately 20 feet thick in areas east of the

site.

The underlying uppermost aquifer is generally comprised of: 1) the sand and gravel unit

that directly underlies the silty clay statum; and 2) the upper portion of the Cottage Grove

Sandstone, which is highly weathered and apparently permeable. The combined thickness

of the units that comprise the uppermost aquifer beneath the site is estimated to range from

2 to 5 feet. Groundwater within the uppermost aquifer is typically present under semi-

confined conditions, as indicated by Figures 8 through 12.

Although laterally discontinuous, the shallow sand unit present near the southeast corner of

the MARCO property is potentially an important hydrostratigraphic uni t . Where present.
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this sand unit typically extends from approximately 1 foot hgs to 4 feet hgs. Based on

current data, groundwater within this unit is typically present under unconfined conditions.

Phase I data indicate that groundwater levels in mini-wells constructed near the MARCO

facility typically range from near ground surface to about 7.5 feet hgs. On average, the

groundwater level is 2 to 3 feet bgs in the vicinity of the Phase I mini-wells. The primary

exception is P-18, which is located in the marshy area east of the site. The December 1997

water level measured in P-18 indicated slight artesian conditions. With the exception of P-

18, which was considered anomalous, water level data obtained from Phase I investigative

mini-wells and previous KDHE monitor wells were used to develop the potentiometric

surface map provided as Figure 14. This figure illustrates potentiometric conditions

within the uppermost aquifer, which is comprised of the unconsolidated sand and gravel

unit and the underlying highly weathered sandstone.

During December of 1997, groundwater flow within the uppermost aquifer was generally

to the east, although a slight flow component to the east-northeast toward Village Creek

was evident. Based on December 14, 1997 data, the horizontal hydraulic gradient was

significantly greater beneath the MARCO property relative to downgradient areas. For

example, the horizontal hydraulic gradient was approximately 0.03 feet/foot ( f t / f t ) between

the western and eastern boundaries of the MARCO property, and approximately 0.002 ft/ft

from the eastern property boundary to P-19. The average horizontal hydraulic gradient

between mini-wells P-7 and P-19 was 0.02 ft /f t , which is equivalent to the slope of the

bedrock surface between P-7 and P-19, suggesting that the groundwater flow regime within

the uppermost aquifer is significantly influenced by bedrock topography. However, it

should be noted that the Phase I water level data may not be indicative of seasonably

variable potentiometric conditions.
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5.3 Contaminant Characterization

5.3.1 Soil Contamination

Previous Investigative Results

As part of the 1986 KDHE investigation, two soil samples (MAS1 and M2), a sediment

sample (MASD), and a sludge sample (MAS3) were collected from the approximate

locations shown on Figure 2. Results of this sampling program are included in Appendix

A. The 1987 report by KDHE concluded that soil contamination is present throughout the

site.

Phase I Investigative Results

Soil samples were analyzed at 20 probe hole locations during Phase I investigative

activities. The samples were collected from soil core material during direct push probing

activities described in Section 3.2. Soil samples were analyzed for the parameters shown in

Table 2. On-site soil screening analysis was conducted by HLI; these analytical results are

provided in Appendix H. QA/QC duplicate analysis was conducted by Pace Analytical,

with results provided in Appendix I. Contaminants detected during Phase I activities are

summarized in Table 3.

TPH and BTEX compounds were the primary contaminants detected in soil samples

downgradient of the MARCO facility. As illustrated by Figure 15, TPH contaminants

were encountered in soils at P-3 (1.41 ppm), P-19 (4.67 ppm), P-2 (45.9 ppm), P-4 (163

ppm), and P-20 (243 ppm), based on samples taken directly above the water table.

Isoconcentration contours provided on Figure 15 suggest that off-site TPH migration

extends into the low-lying area directly downgradient of the MARCO site.
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During soil coring activities, petroleum compounds were visible throughout P-2 and P-4

core, although localized non-contaminated areas were evident as well. Contamination

within P-20 soil core was visible from approximately 5 feet to 13 feet bgs. Contamination

was visually identified by the "sheen" typical of petroleum products. PID readings and

core odor were also used to determine zones of contamination. No visible contamination

or odor was observed within soil core at probe holes P-3 and P-19.

The soil TPH contaminant plume trace depicted on Figure 15 extends downgradient of the

site within a low-lying area that drains into wetlands to the east. The pathway seems to

coincide with the historic MARCO facility railroad spur. Furthermore, the TPH plume

trace mirrors the structural bedrock high suggested on Figure 13, indicating that some type

of structural control, natural or man-made, could have influences TPH migration from the

MARCO facili ty. Historic soil TPH contaminant levels recorded during installation of

monitor wells MW-1 through MW-8 (Geraghty and Mil ler , 1996) were not included in the

construction of Figure 15, since they likely are part ial ly indicative of contamination from

Total Service Station.

Soil BTEX concentrations are provided on Figure 16. Total BTEX soil concentrations

were measured in probe holes P-2 and P-4 at 102.3 ppb and 3987 ppb, respectively.

Elevated soil BTEX concentrations downgradient from the MARCO facil i ty are seemingly

confined to the area near Santa Fe Avenue. However, soil field screening performed

during installation of monitor wells MW-1 through MW-8 yielded significant benzene

concentrations of up to 11,000 ppb (Geraghty and Miller 1996).

In addition to the TPH and BTEX compounds detected, elevated concentrations of

naphthalene were detected at probe holes P-2 (495 ppb) and P-4 (6170 ppb) within

screening samples (Table 3). A QA/QC duplicate sample at probe hole P-14 yielded a

naphthalene concentration of 130 ppb, although the screening sample for that location was
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characterized as non-detect. The soil sample at probe hole P-7 yielded a chloroform

concentration of 6.7 ppb.

Pace duplicate samples taken at probe holes P-7, P-14, and P-18 yielded chloromethane

concentrations of 440 ppb, 420 ppb, and 400 ppb, respectively. A chloromethane

concentration of 530 ppb was detected in the Pace method blank, indicating that the

contaminant was lab induced.

5.3.2 Groundwater Contamination

Previous Investigative Results

As part of the 1986 KDHE investigation of the MARCO site, seven site vicinity wells were

sampled, including four wells installed by KDHE (Ml through M4). Groundwater

sampling locations are shown on Figure 2. Results of this sampling program, which are

included in Appendix A, are summarized below.

Well Ml - This well, which is located near the eastern (downgradient)
boundary of the MARCO site, indicated the most significant groundwater
contamination at the site. Groundwater sampling of well Ml was ini t ial ly
performed on November 6, 1986, resulting in a total VOC concentration of
219.9 parts per billion (ppb). Because of the relatively high contaminant
concentrations measured in the initial sample, well Ml was resampled on
January 29, 1987, resulting in a total VOC concentration of 563.2 ppb.
BTEX concentrations in the second sample were 520.0 ppb benzene, 11.7
ppb toluene, 1.0 ppb ethylbenzene, and 29.0 ppb total xylene. Other notable
detection's in the second sample include phenol at 10.2 ppb, 2-methyl-
napthalene at 15.5 ppb, and bis (2-ethylhexyl) phthalate at 28.1 ppb. It is
reported that Ml was also sampled in 1990. resulting in 1000 ppb benzene.
40.8 ppb toluene, 62.5 ppb ethylbenzene. and 16.4 ppb total xylene
(Geraghty & Miller 1996).

Well M2 - This well was installed immediately east of the site
(downgradient). although this well no longer exists. VOCs were not
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detected in the M2 sample, although di-n-octyl phthalate was measured at
29.5 ppb and phenol was measured at 3.0 ppb.

Well M3 - This well is located near the northeast corner of the site. VOCs
were not detected in the M3 sample, although di-n-octyl phthalate was
measured at 96.3 ppb and bis (2-ethylhexyl) phthalate was measured at 12.9
ppb.

Well M4 - This well is located immediately east of the BS Pit. VOCs were
not detected in the M4 sample, although di-n-octyl phthalate was measured
at 135 ppb.

Larkin Well - This upgradient well is located west of the site (Figure 3).
No priority pollutants were measured in this well, which is 101 feet deep.

Ash Grove Well - This 22-foot deep well, which was located between the
MARCO site and Village Creek, no longer exists. VOCs were not detected
in this well, although di-n-octyl phthalate was measured at 175 ppb.

Fairway Crude (FC) Well - This 12.7-foot deep well, which was located
near the northwest corner of the MARCO site, apparently no longer exists.
The only priority pollutant measured in this well was benzene at 0.9 ppb.

It was concluded that groundwater contamination had occurred beneath the MARCO

facili ty, and that the contaminated groundwater plume was migrating to the east-southeast

(KDHE 1987). The contaminated groundwater plume included refined petroleum products

(BTEX compounds) and was apparently located above the unnamed member of the Chanute

Shale.

Supplemental groundwater sampling of wells Ml, M3, and M4 was performed by KDHE

on May 2, 1996. As noted in Appendix B-2, grab samples were collected for analysis of

priority pollutant VOCs. BTEX concentrations in the Ml sample were 296 ppb benzene,

31.3 ppb toluene, and 21.0 ppb total xylene. VOCs were not detected in the M3 and M4

samples.
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Pertinent groundwater quality data are also available (Geraghty & Miller 1996) from

monitor wells installed near the current Total Service Station located near the southeast

corner of the MARCO site (Figure 2). September 1995 BTEX concentrations in these

wells included 4,490 ppb at MW-7, 36.6 ppb at MW-2, 22.7 ppb at MW-6. and 7.9 ppb at

MW-3. BTEX concentrations were not detected in the other wells sampled. Groundwater

sampling of these same wells in July 1997 resulted in BTEX concentrations of 2.700 ppb at

MW-7, 37 ppb at MW-6, 13 ppb at MW-3, and 1 ppb at MW-1 (Terracon 1997a).

Groundwater sampling of these wells in September 1997 (Appendix B-l) resulted in BTEX

concentrations of 3,980 ppb at MW-7, 27 ppb at MW-6, 59 ppb at MW-3, and 1 ppb at

MW-1 and MW-8 (Terracon 1997b). The 1997 sampling events suggest that BTEX

concentrations measured in these wells are likely attributable to the MARCO site, since

BTEX concentrations were noted upgradient from the Total Service Station and

downgradient from the MARCO site.

Phase I Investigative Results

Groundwater samples were analyzed at 20 probe hole locations during Phase I investigative

activities. The samples were collected from groundwater following direct push coring

act iv i t ies using the methodology described in Section 3.2. Groundwater samples were

analyzed for the parameters shown in Table 2. On-site groundwater screening analysis was

conducted by HLI; these analytical results are provided in Appendix H. QA/QC duplicate

analysis was conducted by Pace Analytical, with results provided in Appendix I.

Contaminants detected during Phase I activities are summarized in Table 3. Results of

Phase I groundwater sampling activities are described below.

P-4 - This downgradient mini-well, located near the southeast corner of the
MARCO property, yielded the most significant off-site groundwater
contamination. The December 1997 groundwater screening sample for this
well resulted in BTEX concentrations of 645 ppb benzene, 367 ppb toluene.
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148 ppb ethylhenzene, and 150 ppm total xylcne. Other notable detections
included naphthalene at 202 ppb and TPH at 1.73 ppm.

P-2 - This mini-well was installed immediately downgradient of the
MARCO site and approximately 450 feet north of P-4. The groundwater
screening sample for this well resulted in BTEX concentrations of 16.8 ppb
benzene, 9.08 ppb toluene, and 7.24 ppb ethylbenzene. Other notable
detections included naphthalene at 18.9 ppb, 1,2-dichloroethane at 4.85 ppb,
and TPH at 0.55 ppm. A QA/QC duplicate sample was collected from P-2
for off-site analysis. The duplicate sample did not report detections of
naphthalene or TPH. Additionally, chlorobenzene and 1,2-dichlorobenzene
were detected in the duplicate sample at 2.5 ppm and 2.6 ppm, respectively.

P-20 - This probe hole was located downgradient of the site approximately
170 feet east of abandoned KDHE monitor well M2. The groundwater
screening sample for this probe hole resulted in a TPH concentration of 1.68
ppm. A QA/QC duplicate sample collected from P-20 yielded VOC
concentrations of chlorobenzene (0.71 ppb), 1.2-dichlorobenzene (2.2 ppb),
and 1,4-dichIorobenzene (1.1 ppb).

Ml - This KDHE monitor well, which is located on the MARCO property
near the eastern boundary, has historically contained the most significant
groundwater contamination on the MARCO site. The December 1997
groundwater screening sample for this well resulted in BTEX concentrations
of 372 ppb benzene and 19.6 ppb toluene. Groundwater screening for
KDHE monitor wells M3 and M4 resulted in no detections for the
constituents listed in Table 2.

P-5 - This probe hole was located south of the MARCO site and
approximately 150 feet west of Terracon well MW-3. The groundwater
screening sample for this probe hole resulted in BTEX concentrations of 12
ppb benzene, 15.1 ppb toluene, and 2.18 ppb ethylbenzene.

P-7 - This mini-well was installed upgradient of the MARCO property and
south of the EOTT building. Groundwater screening and duplicate samples
for this well resulted in detected chloroform concentrations of 3.2 ppb and
1.4 ppb, respectively.

P-9 - This mini-well was installed upgradient of the MARCO site near the
northwest corner of the property. The groundwater screening sample for
this well resulted in a chloroform concentration of 1.2 ppb.

P-ll - This probe hole was located north of the MARCO site on Ash Grove
Cement Company property. The groundwater screening sample for this
probe hole resulted in a TPH concentration of 0.56 ppm.
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P-12 - This mini-well is located northeast of the intersection of Santa Fe
Avenue and Ash Grove Road, near the Ash Grove Cement Company
railroad spur. The groundwater screening sample for this well resulted in a
detected chloroform concentration of 4 pph.

No other contaminants were detected in Phase I groundwater samples.

Site-vicinity groundwater TPH concentrations are presented on Figure 17. TPH

compounds were detected at probe holes P-2 (0.55 ppm), P-4 (1.73 ppm), P- l l (0.56

ppm), P-20 (1.68 ppm), and KDHE monitoring well Ml (0.39 ppm). Groundwater TPH

isoconcentration contours delineate an area similar to the soil TPH isoconcentration map

(Figure 15). Groundwater TPH concentration contours also suggest that contamination

extends north of the MARCO property in the vicini ty of probe hole P - l l . This northern

extension of TPH contaminants could be attributed to a northeast trending groundwater

flow component from the MARCO site.

BTHX compounds are the major groundwater contaminants detected during the Phase I

investigation. Phase I probe hole groundwater quality data were combined with available

data from monitor wells MW-1 through MW-8 (Terracon 1997a and 1997b) installed near

the current Total Service Station located near the southeast corner of the MARCO site.

Groundwater total BTEX isoconcentration contours are provided on Figure 18. Terracon

monitor well water quality data collected September 9, 1997 included BTEX concentrations

of 3980 ppb at MW-7, 59 ppb at MW-3, 27 ppb at MW-6, 1 ppb at MW-2, and 1 ppb at

MW-8. Phase I investigative probe hole locations yielded BTEX concentrations of 1310

ppb at P-4. 33.1 ppb at P-2, 29.3 ppb at P-5. and 391.6 ppb at KDHE monitor well Ml.

Figure 18 suggests that BTEX contaminants are mainly confined to the southeast corner of

the site. BTEX contaminants detected at probe holes P-5 and P-4, which are upgradient

Golder Associates





DRAFT
January 1998_____________________-45-______________________973-2300.7

and cross-gradient from the Total Service Station, support the results of previous sampling

events suggesting that the noted BTEX contamination originates from the MARCO site.

Groundwater isoconcentration maps for individual BTEX compounds benzene, toluene,

ethylbenzene, and total xylene are presented as Figures 19, 20, 21, and 22. respectively.

These isoconcentration maps suggest groundwater contamination occurrence and

conclusions similar to those noted for BTEX.

Groundwater naphthalene isoconcentration contours are provided on Figure 23. Terracon

monitor well water quality data collected September 9, 1997 included naphthalene

concentrations of 320 ppb at MW-7, 6.6 ppb at MW-3, and 1.6 ppb at MW-6. Phase I

investigative probe hole locations yielded naphthalene concentrations of 202 ppb at P-4 and

18.9 ppb at P-2 although, the Pace duplicate sample at P-2 was non-detect for naphthalene.

In addition, while the groundwater screening sample at P-14 was non-detect for

naphthalene, the Pace duplicate sample for P-14 resulted in a naphthalene concentration of

130 ppb.

Naphthalene isoconcentration contours indicate that this contaminant is confined to the

southeast corner of the site, similar to BTEX compounds. The detection of naphthalene in

the P-14 duplicate sample (130 ppb) however, suggests that the contaminant possibly

extends beyond the downgradient migration of other aromatic VOCs.

Although Phase I groundwater screening samples yielded no detections of MTBE. Terracon

monitor well water quality data collected September 9, 1997 included MTBE

concentrations of 15 ppb at MW-2, and 1.4 ppb at MW-5. These MTBE detections are

attributed to the Total Service Station since MTBE was not used as a gasoline addi t ive unti l

after MARCO operations were discontinued.
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Other contaminants detected in Phase I groundwater samples include chloroform and

1.2-dichlorobenzene. Groundwater screening samples resulted in chloroform

concentrations of 3.2 ppb at P-7, 1.2 ppb at P-9, and 4.0 ppb at P-12. The remaining

sample points were non-detect. 1,2-dichlorobenzene was detected in Pace duplicate

samples yielding concentrations of 2.6 ppb at P-2 and 1.1 ppb at P-20. Groundwater

screening samples for P-2 and P-20 were non-detect for the 1,2-dichlorobenzene.
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6.0 CONCLUSIONS

Phase I of a Comprehensive Investigation of off-site soil and groundwater contamination

was conducted near the MARCO site in Chanute, Kansas during December of 1997. Since

the U.S. EPA is responsible for investigation of contamination at the MARCO property,

the focus of the Phase I investigation was characterization of off-site contamination. Based

on results of the surface water sampling performed by KDHE in 1986 and the groundwater

emphasis for the MARCO CI, surface water quality sampling was not performed as part of

the Phase I investigation. Major findings of Phase I investigations performed in the

vicinity of the MARCO site are as follows.

Hydrogeologic Model

1. The most significant laterally extensive hydrostratigraphic units in the
site-vicinity are a silty clay stratum, the underlying sand and gravel uni t ,
and the Cottage Grove Sandstone Member of the Chanute Shale.

2. Although not present at the upgradient probe hole locations to the west
of the MARCO facil i ty, the silty clay unit is approximately 20 feet thick
in the eastern portion of the study area. This relatively low permeability
si l ty clay unit tends to function as an aquitard beneath and downgradient
from the MARCO property.

3. Underlying the silty clay aquitard is a relatively high permeability zone
primarily comprised of sand and cherty gravel. This sand and gravel
unit was generally about 0.5 to 2 feet thick where penetrated by Phase I
boreholes. The upper portion of this granular unit is characterized as a
silty sand or a clayey sand, while the lower portion of the unit is
commonly a silty gravel or a clayey gravel. Groundwater within the
sand and gravel is typically present under semi-confined conditions;
potentiometric levels in the vic in i ty of the Phase I mini-wells were
typically 2 to 3 feet bgs.

4. Phase I investigative probe holes were typically terminated at refusal
with in the Cottage Grove Sandstone. Bedrock intervals penetrated
during Phase I are characterized as highly weathered, fine to medium
grained, very weak sandstone. The upper portion of this sandstone uni t
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is inferred to be relatively permeable. Shale was only encountered in
one of the Phase I probe holes. Beneath the MARCO site, the bedrock
surface slopes to northeast at approximately 0.05 ft/ft , and slopes to the
east at 0.01 ft/ft in the area east of the site.

5. In addition to the major hydrostratigraphic units that are laterally
extensive in the site-vicinity, a surficial sand was encountered near the
southeast corner of the MARCO property. Where present, this silty to
clayey sand unit typically extends from approximately 1 to 4 feet bgs.
Groundwater within this surficial sand is generally present under
unconfined conditions.

6. The uppermost aquifer that is laterally continuous in the site-vicinity is
the relatively high permeability unit that is comprised of the sand and
gravel stratum and the upper portion of the Cottage Grove Sandstone.
The combined thickness of the uppermost aquifer beneath the site is
estimated to range from 2 to 5 feet. Groundwater within the uppermost
aquifer is typically present under semi-confined conditions.

Groundwater Flow Regime

7. Consistent with previous results, December 1997 potentiometric
monitoring indicates that groundwater flow within the uppermost aquifer
was generally to the east, although a flow component to the east-
northeast was also suggested. Seasonal influences may result in
variations in the groundwater flow direction.

8. The horizontal hydraulic gradient beneath the MARCO property was
about 0.03 ft/f t , but was considerably less (0.002 ft/f t) east of the site.
The overall horizontal hydraulic gradient across the study area was 0.02
ft/f t , which is equivalent of the slope of the bedrock surface, suggesting
that the groundwater flow regime within the uppermost aquifer is
significantly influence by bedrock topography.

9. Depth-discrete potentiometric data have not been collected to date, so
conclusions can not be made concerning vertical directions and gradients
between the various hydrostratigraphic units .
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Extent of Soil Contamination

10. Previous investigations by KDHE concluded that soil contamination was
present throughout the MARCO property. The most significant
contaminants encountered off-site from the MARCO property during the
Phase I investigations were TPH, BTEX compounds, and napthalene.

11. A TPH concentration of 243 ppm was detected in probe hole P-20,
located approximately 200 feet east of Santa Fe Avenue. Petroleum
contamination within the P-20 soil cores was visible between depths of 5
to 13 feet bgs. In addition, a TPH value of 5 ppm was measured
approximately 800 feet east of Santa Fe Avenue. TPH soil
contamination coincides with the historic MARCO facili ty railroad spur,
which could have provided a high permeability pathway for migration of
petroleum compounds. The noted TPH soil contamination also
correlates with a structural high in the bedrock surface, although the
effect of this geologic feature is not known.

12. Total BTEX concentrations of up to 3.987 ppb (probe hole P-4) were
measured in soil samples collected immediately downgradient from the
MARCO site. High concentrations of napthalene were similarly
restricted to soil sampling areas located immediately east of Santa Fe
Avenue, with a maximum value of 6.170 ppb at probe hole P-4.

Extent of Groundwater Contamination

13. Previous investigations by KDHE concluded that groundwater
contamination had occurred beneath the MARCO facil i ty, and that the
contaminated groundwater plume was generally migrating to the east-
southeast. In addition, investigations in the vicini ty of the Total Service
Station concluded that BTEX concentrations measured in monitor wells
located near the southeast corner of the MARCO site were likely
attributable to groundwater contamination migrating from the MARCO
facil i ty. Finally, a landowner located immediately east of the MARCO
property reported that several excavations located east of Santa Fe
Avenue resulted in observation of contaminated groundwater within
approximately 6 feet of the ground surface. Results of the Phase I
investigation are generally consistent with these observations and
conclusions.
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14. Off-site groundwater contamination identified downgradient of
the MARCO facility primarily consisted of TPH, BTEX compounds,
and naphthalene. Additionally, minor detections of chloroform,
chlorohenzene, 1,2-dichIorobenzene, 1,4-dichlorobenzene, and
1,2-dichloroethane were observed downgradient of the site.

15. TPH contaminated groundwater extended approximately 500 feet
downgradient of the MARCO site boundary. The groundwater TPH
plume mirrors the soil TPH contamination. Groundwater TPH
concentrations ranged from 0.55 ppm at P-2 to 1.73 ppm at P-4.
Furthermore, TPH contamination extends north of the site where
groundwater concentrations of 0.56 ppm were detected at P-l 1.

16. Groundwater BTEX contamination is confined to an area immediately
downgradient of the site near the southeast corner of the MARCO
faci l i ty . Total BTEX concentrations ranged from 33.1 ppb at P-2 to
1310 ppb at P-4.

17. Naphthalene contamination is apparently also confined to the southeast
corner of the MARCO site. Groundwater concentrations ranged from
18.9 ppb at P-2 to 202 ppb at P-4. A duplicate sample detection of 130
ppb at P-l4 suggests that napthalene is present at a high concentration at
a distance of over 400 feet east of Santa Fe Avenue.

18. Groundwater monitoring at P-l8 and P-l9 indicates that residual impacts
from the 1989 hazardous chemical spill are not apparent.

19. Buried utilit ies in the vicinity of the MARCO facil i ty may have provided
a pathway for migration of groundwater contaminants, however available
data are not sufficient to support a definitive conclusion.

20. Domestic water well users are not located in the area of contamination
downgradient from the MARCO property. Current data support the
conclusion that the MARCO site does not pose an immediate threat to
private drinking water supplies. Although the City of Chanute's
municipal water supply is located downgradient from the site, the
MARCO groundwater plume apparently does not extend within 1 mile of
the water supply intake.
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7.0 CORRECTIVE ACTION ALTERNATIVES

Data collected from the historical evaluation and the Phase I investigation suggest that the

following corrective action alternatives should he evaluated during the Corrective Action

Study. Items that merit consideration in connection with the potential corrective action

alternatives are also noted.

Alternative #1 - No Further Action

Since the U.S. EPA is responsible for investigation and remediation of contamination

within the boundaries of the MARCO property, contaminant source areas within the facility

have not been evaluated as part of this investigation. Corrective action measures that are

ult imately implemented by the U.S. EPA to address contamination within the MARCO

facility may eventually remove or mitigate the source areas that are contributing to off-site

contamination. This possible scenario could make no further action by KDHE a reasonable

alternative.

Alternative #2 - Remediation of Uppermost Aquifer

Remediation of the uppermost aquifer would focus on the upper, highly weathered

sandstone unit and the sand and gravel unit that directly overlies bedrock at the site.

Contaminants of most significant concern would include VOCs such as benzene and

napthalene, which are present in off-site groundwater in concentrations above the MCLs.

Remediation of the uppermost aquifer could also involve petroleum hydrocarbons that are

present in downgradient areas. As described below, remedial technologies implemented

could include: 1) bioremediation technologies such as ORC injection. SORC wells,

biosparging, and biochemical enhancement; 2) construction of treatment walls; or 3)

uroundwater extraction and treatment.
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Alternative #3 - Remediation of Uppermost Aquifer and Surficial Sand

The surficial sand present near the southeast corner of the MARCO facili ty is apparently

not laterally extensive, yet could serve as a significant ongoing source of off-site

contamination. Withdrawal of contaminated groundwater from the uppermost aquifer

would induce relatively steep downward vertical gradients from the surficial sand to the

uppermost aquifer. Depending on the integrity of the intervening silty clay aquitard, the

effectiveness of remedial activities in the uppermost aquifer could he compromised by

migration of contaminants from the overlying surficial sand. Therefore, the Corrective

Action Study should also consider remediation of the surficial sand uni t .

Based on current data, the surficial sand unit (where present) typically extends from

approximately 1 foot hgs to 4 feet bgs. Because of its shallow occurrence, trenching could

be considered in connection with interception and/or remediation of this contaminated flow

zone. However, it should be noted that buried u t i l i ty lines are abundant immediately

downgradient from the MARCO facility, thereby making trenching operations problematic.

Potential remedial technologies that could be used in connection with the corrective action

alternatives described above include the following.

Bioremediation

Oxygen Release Compound Injection - Oxygen Release Compounds
(ORCV) could be injected into the saturated zone using direct push methods.
ORC" is a formulation of magnesium peroxide that slowly releases
molecular oxygen when hydrated. This oxygen promotes microbial growth
and maximizes the ability of aerobic microbes to degrade contaminants such
as petroleum hydrocarbons. As the microbes degrade contaminants, carbon
dioxide and water remain as reaction products. ORC conies in powder
form and typically is mixed into a 30 percent solid slurry for injection
purposes and provides enough of the compound to release over an
approximate 6-month period. Prior to the introduction of ORC". specific
groundwater analytical parameter concentrations should be identified to
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determine proper remedial design. Therefore, groundwater sampling and
analysis of strategic sample points would he required prior to ORCX

injection.

Slow Oxygen Release Compound (SORC) Wells - Magnesium peroxide or
calcium peroxide compounds can he placed into wells, providing similar
results to the ORC injection process descrihed above. With the SORC
wells, the SORC compounds are placed into "socks," which are linked and
lowered into a well. The rate of oxygen release using this material is slow
enough that the socks only have to be changed every 6 months to a year.

Biosparging - Biosparging is a process that injects air into the aquifer to
strip organic compounds from the saturated soils. Injected air then flows to
the vadose zone, where a bioventing system is designed to create optimum
colonies of bacteria that consume contaminants in the air stream. Air
injection results in an increase of the dissolved oxygen content of
groundwater, which in turn allows populations of naturally occurring
bacteria to multiply and degrade compounds wi th in the aquifer.

Biochemical Enhancement - The control of inorganic nutrients is cri t ical to
establishing and maintaining the activity of bacteria. Bacteria require both
nitrogen and phosphorous to carry out cellular functions. Depending on
conditions downgradient from the MARCO fac i l i ty , it may be necessary to
enhance the activity of bioremediation through the addition of nutrients.
Phosphate and nitrogen based nutrient feeds can be injected into target zones
to stimulate and maintain the remedial process.

Treatment Walls

Treatment walls or reactive barriers are permeable walls constructed with a
treatment material or structure placed across the path of a contaminant
plume. The wall can be used to create chemical or biochemical reactions or
may facilitate a process that removes the contaminant. They can be installed
with trenching where the contaminant is shallow, or by injection through
vertical or horizontal wells. Materials which are typically used for these
reactive barriers include nutrient compounds, zero valence iron, and
activated carbon.
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Groundwater Extraction and Treatment

Groundwater can be removed from the ground and treated at the surface
utilizing conventional methods of waste-water treatment. Groundwater
extraction downgradient from the MARCO site would involve pumping a
series of vertical wells to provide the required capture of contaminants. The
extracted groundwater would he routed through a conventional treatment
system. Several technologies that may he evaluated include air stripping,
liquid phase carbon adsorption or ozone destruction. The treated water
would then be discharged to a receiving water body, passed to a publicly
owned wastewater treatment plant for further treatment and di lut ion, or
reinjected into the ground.

The potential corrective actions described above focus on groundwater remediation instead

of remediation of off-site contaminated soils. This groundwater focus is based on the

assumption that the most contaminated soils are present wi th in the MARCO faci l i ty , and

will be addressed through a U.S. EPA corrective action. Focusing on remediation of off-

site contaminated groundwater was also driven by the assumption that off-site soil

remediation would be relatively costly, and would involve more significant disruption of

utili t ies and the operations of downgradient landowners. These assumptions wil l be further

evaluated as part of the Corrective Action Study.
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8.0 RECOMMENDATIONS

As described in the MARCO CI Work Plan (Colder 1997), a phased approach was

envisioned for investigation of migration of contaminants off-site from the MARCO

facil i ty. Based on the results of Phase I. and data gaps that should he filled in support of

the Corrective Action Study, we recommend that the following activities he performed as

Phase II of the MARCO CI.

Well Installation in the Uppermost Aquifer - We recommend that two
wells he installed in the area of maximum groundwater contamination
immediately southeast of the MARCO property. The wells would he
screened in the sand and gravel and highly weathered hedrock unit that
comprises the laterally continuous uppermost aquifer beneath the site.
We recommend that the wells he installed wi thin approximately 100 feet
of existing wells P-4 and MW-7. These wells would be 2-inch or 4-inch
diameter, depending on hydraulic test considerations and the potential
usefulness of these wells as withdrawal or injection points in connection
with remediation of the uppermost aquifer. Drilling performed in
connection with this well installation wi l l also allow collection of
undisturbed samples of the silty clay aquitard, and laboratory testing to
determine the vertical hydraulic conductivity of this unit.

Well Installation in the Deeper Bedrock We recommend that one
deeper well he installed near MW-7, in the area of maximum
groundwater contamination. To prevent introduction of a possible
pathway for migration of contaminants from the uppermost aquifer to a
lower flow zone, the borehole would be sealed through the uppermost
aquifer prior to coring approximately 15 feet into relatively competent
rock. This deeper monitoring point would allow: 1) characterization of
the hedrock interval that could function as an aquitard to downward
migration of contaminants; 2) screening and monitoring of the strata
present below the highly weathered hedrock; 3) evaluation of the vertical
gradient between the uppermost aquifer and the deeper strata; 4)
evaluation of the vertical extent of groundwater contamination; and 5)
evaluation of the degree of hydraulic connection between the uppermost
aquifer and the deeper bedrock, as indicated by the hydraulic testing
program described helow.
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3. Hydraulic Testing - Evaluation of corrective action alternatives for the
uppermost aquifer will require reasonably accurate estimation of the
hydraulic properties of this groundwater flow zone. To fill this data gap,
we recommend that pumping tests be performed in the two new
uppermost aquifer wells, using existing wells as observation points for
determination of representative hydraulic values for the uppermost
aquifer. Hydraulic testing of the uppermost aquifer would: 1) allow
determination of the rate of migration of the contaminant plume located
near the southeast corner of the MARCO site; 2) allow evaluation of the
hydraulic interconnection between the uppermost aquifer, the deeper
bedrock flow zone, and the surficial sand unit that is present in this
portion of the site; and 3) support potential remedial design activities.

4. Supplemental Probe Holes - We recommend that supplemental direct
push probing be performed downgradient from the MARCO site to
allow: 1) further delineation of the lateral and vertical extent of the
surficial sand unit noted near P-4 and MW-7; 2) groundwater screening
of this surficial groundwater flow zone; 3) installation of temporary
mini-wells in this surficial sand to determine the hydraulic response of
this flow zone to pumping of the underlying uppermost aquifer; 4)
additional characterization of subsurface conditions between the MARCO
facility and the railroad bed located downgradient from the site; and 5)
collection of data that would support potential remedial design activities
for the surficial sand unit.

5. Groundwater Monitoring - The conclusions provided herein are largely
based on the groundwater monitoring event performed in December
1997. Instead of basing the subsequent corrective action evaluation on a
single sampling event, we recommend that Phase II include an additional
groundwater monitoring event to allow confirmation of the December
1997 water quality results. Supplemental groundwater sampling would
also allow monitoring for parameters such as BOD. COD, dissolved
oxygen, nitrate, iron (II), sulfate, sulfide. Eh, pH. total organic carbon,
alkalinity, and chloride; information on these parameters would be useful
in preliminary evaluation of the correction action alternatives and
potential remedial technologies described in Section 7. To allow partial
evaluation of seasonal variations in the groundwater flow regime, the
Phase II monitoring event would also include comprehensive
measurement of water levels in site-vicinity wells. Finally, the Phase II
field program would include carbon treatment of contaminated
izroundwater collected during the Phase I and II investications.
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This general description of the recommended Phase II scope of work is submitted to KDHE

for purposes of discussion. Based on KDHE review of the Phase I results, we would like

to discuss with you the Phase II scope of work that would best satisfy KDHE expectations

for the project. Following KDHE/Golder agreement on the level of effort that is

appropriate for Phase II, we will prepare a cost estimate for the scope of work agreed

upon.

COLDER ASSOCIATES INC.

Randy March,
Engineering Prograr
Associate
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TABLE 2

PHASE I ANALYTE LIST

Purgeable Halocarbons
Bromodichloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
trans-1 ,3-Dichloropropene

Methylene Chloride
1 . 1 ,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

Purgeable Aromatics
Benzene
Ethylbenzene

Methyl tert-Butyl Ether
Naphthalene

Toluene
Xylenes (o.m.p)

Note: Samples were also submitted for TPH analyses using Method OA-2.
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APPENDIX A

EXCERPTS FROM 1987 KDHE REPORT

January 1998 Goldcr Associates 973-2300.7





TABLE 3-4
MID AMERICAN REFINERY

WELL INFORMATION

StBtiC

Well Water Top of Total Screen
Alias Date Level Casino Death Interval

11

12

13

14

rCrude
-

KGrove

11/06/8S
01/29/87

11/O5/85

01/29/87

11/05/86

01/29/87

11/OS/8S
01/29/87

11/07/86

11/05/86

4.75'
5. 00'

3.54'

3.69'

3.83'

3.79'

5. 00'
5.71'

3. 35'

2. 63'

•
1.71'

1. 92'

2. 48'

0.75'

2. 79'

1. 71'

25.0'

25. 0'

27. 5'

16'

12. 67'

22. 04'

15'-25'

15'-25'

17. 5'-

27. 5'

11'-1S'

7. 67 -
12. 67'

NA

Top of
Casing Ground
Elevation Elevation

917. 155'

915. 29'

917. 11'

941. 385'

NA

NA

915. 29'

913.27'

914.35' '

I

940. 415'

NA

NA
i





KEY TO CHEMICAL ANALYSIS SUMMARY

U N I T S :

Ug/1 (ppb) - Parts per billion
Mg/kg(ppm) - Milligrams per Kilogram
Mg/1 (ppm) - Parts per million

MEDIUM:

GW - Groundwater Sample
SW - Surface Water Sample
SOIL - Soil Sample
SED - Sediment Sample
SLDG - Sludge Sample

TYPE:

KNL - Kansas Notification Level
KAL - Kansas Action Level
CDC - Centers for Disease Control

OTHERS:

ND - Not Detected
NA - Not Analyzed
D - Detected
* - Many Petroleum Type Hydrocarbons Present
S - Trace Levels of Petroleum Type Hydrocarbons

Present
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GEOLOGIC CROSS SECTION A - A'
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MID - A.«Ir.3CAN R E F I N E R Y PLANT SKTTCH

13th Feb. 19S5

___ COI.Tt.'(lH/,T 10K R:D-J:*|OI. JDn' - *<-tt Cr Otcor>ll».!n«: lor..

(T) :i::L'S10i' rtwr - » ' t» (v ) n' • • ;eso re :on...rin«Mor..





O !=v' J. L L . J. t^l (15 F^ O 1=;: r I

.-OJECT SITE Mid America Refinery

.EGr-.L LQCAT I 01 J SE N£ SE 17-27S-R18E

•C-LL ALIAS Ml DATE 09/25/36
~" LOGGED F-Y Bill Thornton

•RiLLlfJG METHOD Solid stem auger HOLE SIZE 4 inch ____________
:A5 1 MG E'ETA I LS ̂  inch threaded flush noint PVC casing from 0' - 15'

'•.ROUTING DETAILS cement grout 0-13 feet bentonite 13-14

j~i i -VALUATION DETAILS pumpe^ out. 5 casing volumes before sample
was taken____ '

i.L.ELEV. 915.29_______ STATIC WATER LEVEL5' °' °n 1/29/87

;C.= EENED INTERVALS 15 ' ~ 25'________________________________________





1 f
LITHOLOGY

lCasing Log Description Remarks

ment
out

.ntonite

-?---!

too soil, with
fill

5 brown to black
clay

orange, brown
10 silt, limonite

motting

_ dark grey silty
5 Sandy clay

_ 20

tan, brown sand

coarse sand with
chert oebbles

__ gray shale

F

hydrocarbons present
HNU 1 ODITI

r
r





?j WATER WELL OWNER: JSf~)/J£
RR*. Si. Address. Box # • "
dry. S'aie. ZIP Code

OCATE WELL'S LOCATION WITH
<N -X" IN SECTION SOX:

N

4J DE

"NW"
- - SW - -

1

1
- - NE--

1
1 *S

-- SE --

1

PTH OF COMPLETED WEELL. .c=~?-rT

Boa-d Of Agriculture. Division o! Water Resojrc

Application Number, __

ft. ELEVATION:

Dep!h(s) Groundwater Encountered 1. . . &. . . . . . . . . . . . ft. 2. . . •<*.•--. . . . . . . . . . ft 3. . . . . . . . . . . . . . . . .ft
WELL'S STATIC WATER LEVEL . .•£?,. O. Q. ft. below land surface measured on moJday yr . //^. 7. /_5r 7 . .

Pump test data: Well water was . . . . . . . . . . . ft after . . . . . . . . . . . hours pumping . . . . . . . . . . . yp<
Esl. Yield . . . . . . . . gpm: Wen water was ........... ft after . . . . . . . . . . . hours pumping . . . . . . . . . . . gpi
Bore Hole Diameter. . "/:. . . . .in. to . . _?-5 . . . . . . . . . .ft. and. . . . . . . . . . . . . . . . . .in. to . . . . . . . . . . . . . . .1
WELL WATER TO BE USED AS: 5 Public water supply 8 Ai; conditioning 11 Injecton well

1 Domestic 3 Feediot 6 Oil field water supply 9 Dewatenng 12 Other (Specify below)
2 Irrigation 4 Industrial ^ Lawn and garden on'jr^To.xDbservation wen .. . . . . . . . . . . . . . . . . . . . . .

Was a chemical'bactEriological sample submitted to Department? Yes. J\.....No............; H yes. mo-day'yr_sample was Si
mired__________/O/?-/f'&_____________Water Well Disinlected? Yes____I5| TYPE OF BLANK CASING USED: 5 Wrought iron

Sieel 3 RMP (SR) 6 Asbestos-Cement
4 ASS 1 Fiberglass

Blank casing diameter . . ^% . . . . . . .in. to ... /.~>. . . . . ft.. D;a . . . . . .
Casing heighj above land surface. .... ./. ..'J./. . . . . . .in. weight . . . . . . . .
TYPE OF SCREEN OR PERFORATION MATERIAL:

1 Ste-el 3 Stainless steel
2 Brass 4 Ga)van:red steel

SC,i-3gic.S~. rSaSQRATlON OPENINGS ARE:
(\ ConVv -̂r -r: tl-O 3 MiE slot

2 Louvered shutter 4 Key punched
SCREEN-PERFORATED INTERVALS: From. . .

8 Concrete lile
9 Other (specjfy below)

CASING JOINTS: Glued . .
Welded .

. . . . Camped . . . . .

5 Fiberglass 8 HI/P (SR)
5 Concrete tile 9 A3S

5 Gauged wrapped
5 Wire wrapped
7 Torch c-Jt _

~? ....... ft- 10 . . . . Sl^>. . . . . . . .ft

. . . . . . .ft.. Dia . . . . . . . . . . . . . m. to
Ibs..̂  WaJI thickness or gauge No. . . . . . . . . . . . . . . . . .

10 Asbestos-cement
11 Other (specify) . . . . . . . . . . . . . . . . . .
12 None used (open hole)

8 Saw c-jt 11 None (open hole)
9 Drilled holes

10 Otner (specify) . . . . . . . . . . . . . . . . . . . . . . . . . .
. From . . . . . . . . . . . . . . . . . f t . to. . . . . . . . . . . . . . . . . . t

G.RAVEL PACK INTERVALS:

From. . . . . . . . . . . . . . . . . f t . t o . . . . . . . . . . . . . . . . f t . . From . . . . . . . . . . . . . . . . . f t . t o . . . . . . . . . . . . . . . . . . !
From. . ... ./.'rj....... ft. to . . . . ̂ -->. . . . . . . .ft.. From . . . . . . . . . . . . . . . . . ft. to. . . . . . . . . . ....'... .1
From _ ft. to _ ft. From K. 10 1

^ROUT WATER1A

urout Intervals: Fro
What is !-•>• nearest s.

1 Septic tank
2 Sewer lines
3 Water*jgh! sew

Dir»c*jon lorn weK?
FRDW

•€j~

3

~7
<y

1 3
'rf-

_2 ~>

TO

— >

7

f?
i •_>

/X

^4

_j 1 Neat cement /S_/ie.ment grout _^ (^.JSsntonite
m. . . ̂ ^ . . . . ft. to . . . . /s&C. . ft-. From ... /^? . . . . . ft. to . . ./"v*
ourca of possible contaminato.-.: 10 Livf

4 Lateral lines ^ ?il P^Vy 1 1 Fue
5 Cess pool 8 Sewage lagoon 12 For-

mer fpss 6 Seepage pit 9 Feedyard 13 Insi

LITHDLOGIC LOG
-7-7-, p <^oil /">/'*','*' <'c /">"> ••tT-h-r-

'.-/.' VA •<r-//-x

/~Ys'1 /*"" f^ f*~* /£$ \/ . /* \/srr ' £* /*S~ * ' /* S J "> *5
t S ^ f

//->/„ sJs -/v hfrsn C^'*y
m-sr\s,s H f- ^ /~\ ."y//-t~.

/.'J£» ^ „ !J~C ]~V^t_, -r-!j '^,.1

d'-j^*' S3r<?^) <~,?nj\' s~/&t
^7, yy -i*/ j~;-/, ? -/^ x-, •! L., . . /. ̂

^, ^ ̂
— —— —— r -j_ - .- X-« . , ^_ _/ J ./— "a 1 1-; ~ C _^/5 r > c -^ct ^<~1 t-^/1 1 h

FROM TO

4 Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .t

•stock pens 14 Abandoned water wen
storage 15 Oil wen 'Gas weH

liluer storage 16 Other (specif below)
'c*JCide storage . C?( /. ..^('y? .-.-c/ pr~
any 1e«:? ^^O

LITHD.O3IC LO-G

h /S
?u 25 \ s-,r*.i •h-A.tl*

S J /

1

nO\TnACTOR'S OR LANDOWNER^ CE_RTL~I~ATIDN: Th:s water weC waJ"(l) co.-.stnjcle^X [2) le-constnjcted. or (3) plugged
''e'.ed on (mo'Say'yea-) . .(2 / /. ^-^''/. LJ^-J. . . . . . . . . . . . . . . . . . . . . . . . . . . and trvs reco-d is L-je to the best p!
• Wel Contracto- s License No. . . . . . . . . . . . . . . . . . . . . This Water WeH Reco'd was corr^sieted on (mo'Sa
• tie S-_-S'->»r;5 name o'

1-,'S
Ot

cn: per. PJ£ AS-»- o-
i: £nvr5-irr>»n'.. O .̂» o' 3>. Fir:
E^ a-vr re'jm Die 13- vour rrco'

Topeu. KJ-.
: up tv

9'.:-

(urrsdidon and <n.
aid t>ebef Kar-i

K S303 Sen;





rv U J 11 L -:.JTE Mid America Refinery

EG,-,L LOC,",TI ON ™ NW SW 16-27S-R18E

ELL ML I as__ M2 . DATE 09/25/86
RII.LER KDHE '- Jack Slade________ LOGGED BY Hick Bean

r-:!LLIN'3 METHOD solid stem auger HOLE SIZE 4 inch

;siM-3 DETAILS 2 inch threaded flush joint PVC casing from 0' - 15'

•i-.-OLIT I K'3 DETAILS Cement grout 0-13 feet bentonite 13-14

'El L -V-'ACUAT JDN DETAILS pujrcp6^ °ut 5 casing volumes before sample' was taken

•-L.ELEV. 913.27________ STATIC WATER-LEVEL3-69' on 1/29/87________

CFEEIIED I INTERVALS 15'-25'____________________________________________





A1Z-

L I T H O L O G Y

cement
grout

bentoni te |u|j

-vel
JK

top soil, with
fill

_ brown to black
D clay

I 10
brown to black
silty clay

brown sand
and clay

1_ 20 reddish brown
sand
chert pebbles
and sand
dark grey shale

25

HNU - 0 ppm





Distance and direction Irom nearest towji or

! (^ /) & r* L/ ~r~C *? /&/
j?j WATER WELL OWNER: /T7/0/?C'C? {_

( ' / / / - / " ' • • ' • ' • • ' l ' i i . . ' , ' . , ' . ' « . , . ,

city street address of weB il located within city7

->4' 'S&n 7<-. f— <- Sy •
^^^- I*"* Bfrck X^~^N

RR». St Add-ess. Bo« Board of Agriculture. DIVISOI o! Water Resoun
Application Number

31 LOCA
AN "X

1 W

TE WELL'S LOCATION WITH
- IN SECTION BOX:

__ rvTW --

_ _ SW - -

1

- - NE--
1

1
1

-- SE --
l
1

$

E

' \'<- /•"•' ———— — — - _, /-A^ -̂-' -r- , ̂  c, i * TrCJ? —————————
4J DEPTH OF COMPLETED WELL. >O . . . . . . . . n. ELEVATION: . / <-> .— . . . / I^/.JL;^ . . . . . . . ...
Depth(s) Groundwater Encountered 1. . . . . ~7 . . . . . . . . . . .ft 2. . . . /. £. . . . . . . . . . ft 3 . . ̂  3 ' . . . . . . . . ft
WELL'S STATIC WATER LEVEL . ./ «- . T7-?. . . ft below land surface measured on mo 'day y // / ' /•£ _/ ' & /! .

Pump test data: Well water was . . . . . . . . . . . n. after . . . . . . . . . . . hours pumping . . . . . . . . . . . gp
Est Yield . • • 8?m: Well water was . -^ . . . . . . . . ft. after . . . . . . . . . . . hou-s pumping . . . . . . . . . . . gp

WELL WATER TO BE USED AS: 5 Public water supply 8 Air cond.-tioning 1 1 Injection well
1 Domestic 3 Feedlot 6 Oil field water supply SLjpewa'.erng 12 Other (Specify below)
2 Irrigation 4 Industrial 7 Lawn and ga-den onty QjJJEbservation well . . . . . . . . . . . . . . . .

Was a chemical'oactenological sample submitted to Department? Yes...^S.....No............. 11 yes. mo'day'y^sample was si
mined /i?/"? /&& Water Well Disinfected'' Yes r~Nej)

TYPE OF BLANK CASING USED:
1 Steel 3 RM? (SR)

8 Concrete Hie
9 Other (specify below)

CASING JOINTS: Glued .5 Wrought iron
6 Asbestos-Cement

/ 7 Fiberglass
aanTcasing diameter . .^1 ". . . . . . .in. to . . /3. . . . . . . n.. D i a . . . . . . . . . . . . .in. to . . . . . . . . . . . . .fl. Da . . . . . . . . . . . . . in. to

; Casing height above land surface. . . . . . . . . . . . . . . . . .in., weight . . . . . . . . . . . . ..^_ . . . . . . . Ibs./ft. Wall thickness or gauge No
TYPE OF SCREEN OR PERFORATION MATERIAL: (^_7_pyc

5 Fiberglass B RMP (SR)
6 Concrete tile 9 A3S

5 Gauzed wrapped
6 Wire wrapped

_ j 7 Torch cut j
• • *Z,.Z>

. Clamped . .

3 Stainless steel
2 3rass 4 Garvanized steel

PERFORATION OPENINGS AHE:
jo-js slot 3 MM slot

2 Lojvered shjner 4 Key punched

10 Asbesios-cament
11 Other (specify) . . . . . . . . . . . . . . . . .
12 None used (open hole)

8 Saw cut 11 None (open hole)
9 Drilled holes

10 Cnher (specify) . . . . . . . . . . . . . . . . . . . . . . . .
From

GRAVEL- P*

» • ' ~4~~

CK INTERVALS: From. . .///. . . . . . . . . . n. to . 3. -? . . . . . . . . .ft.. From . . . . . . . . . . . . . . . . . ft. to. . . . . . . . . . . . . . . . . .1
From _ _ . ft. to ft.. From ft to f

r^^ 1 Neat cement ("2 'CemeT^rpul /JJBenlomte
2? / H ,n /D ^-^f&ZL.. ./3'~^l ,0 . /.y

What is the nea-est sou-ce o! possible contamination: 10 Uve
1 Septic tank 4 Lateral lines 7 Pit prrvy 11 Fue
2 Sewer lines 5 Cess pool B Sewage lagoon 12 r"erl
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 1 3 Inst

Direction from wen? V/ H3W m
FROM

O

JO

I'-f-

~>->
2^j

TO

^

/ ir

_P ^

~?d-
2^

\

LITHOLO3IC LOG

-/~"^ ^c l\ irt,>sJ /T//
d/sf' folf, , r^ -ici klsfSLS S-l'- y

^^rK1 ^,^^/-> -/-p_ h.Jaff C^t\TL «. M

f,e ^ - / - -|-/' /> r\ ̂  } f's'jJ
S~£? n D Y s-J_r u clf*_r >/ t>A'^r> ~J-o

k/0( ¥ dd f J' V/- r^r-M.V-/

h- ^ r.1 P «^<KA ('' ^T^

C /̂l r" r i~L) C'ajy O ——— j ———
^rf x^y C/«/P -TO

FROM TO

« Other . . . . . . . . . . . . . . . . . . . . . .

Stock pens 14 Abandoned water well
I storage 15 Oil weii'Gas well
il.rer storage 15 Other (sp»cr*y beLow)
clode storage . .<£?// . ̂ c(?c •'*!* f
any (eef ^ if./

LITHOLO3IC LOS

CONTRACTOR S OR LANDOWNER'S CERTIFICATION: This water wel! w2s7fl) ipor-.strucied. (2) reconstructed, or (3) plugged under my jurisdiction and wa
/) */ / — ^~ / "*<*/ —o-npietec' on (mo aayVea-) LS. .'. /. ~2- ̂ > / 22 c-.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . a->d th;s record is t-ue to the best o! my knpwledoe »nj belie!. Kaisa

Vater Wet; Contractors License No, . . . . . . . . . . . . . . . . . This Water Well Reco-d was completed on (mo'dayV-^7. . /O ,/&~ •> / <r£~u . ..
'**>» tie b-.sneis na-n« of ALy/jL ________________________________ by (signature)

. Or!>:»o'O. f *:;a 9:3 SC2 5353





r> R: 3. I - !.. I r^l C3 F" O R: M

. • 0 ] r r C T '"ITF ^i^ America Refinery

l i r i . - , T _ M3 DAT^ 09/25/86
r,^,i CP KPHE^JacgnSlade ——— ~^ LOGGED BY Rick 3ean

P - T I I lid.- N - T H O D solid stem auger HOLE S I Z E 4 inch ____ __
CA5 1 NG DETA I LS J^inch_threaded7frush joint PVC casing from 0 • ̂ T? . 4

GROUT INSS DETAILS cement grout 0-10 feet bentonite 15'-16.4'

WELL EVACUATIutJ DETAILS ?urn?ed out 5 casing volumes before sample was taken

3.L.ELEV. 914.35________ STATIC WATER LEVEL 3.79' on 1/29/87

?CFEEI!EI> II-ITERVALS I"7-4' - 27'4'_______________________________





LITHOLOGY

Description Remarks

:ei?.eni
jrout

too soil

black, brown
5 to grey clay

_ 10

Dentonite

brown sandy-
15 silty clay

— 20
brown silt

_ 30

brown sand
25 coarse sand and

chert pebbles
grey shale

HKU - 0 oora





J LOCATION OF A-ATE

rVvjirv // fy /*) ".>j ///-" 3~7
nea'est town of clry st/eeLaddress of wen rt located.

?l WATER WELL OWNER:
RR*. Si Ar>3-e$s. So* * :
City. State. ZIP Code :
II LOCATE WELL'S LOCATION WITH

AN "X" IN SECTION BOX:

- - SW - -

1
1

1
1

/Xii
- - SE

1
1

_L

0 DEPTH OF COMPLETED WELL....27'*...

Board ol Agncuttjre, Division o! Water Reso-j-c
Appticalion Numb

-. J

ft 3 .

ELEVATION: ,

Depth(s) Groundwater Encountered 1. .. ...i ^f. . . . . . . . ft 2. . . . . . . . . . . . . . . . . . . . _ . . . . . . .
WELL'S STATIC WATER LEVEL .5*» 23. . . ft. below land surface measured on mo'dayyr /Jjfid / Q (,

Pump lesl data: Wen waler was . . . . . . . . . . . ft after . . . . . . . . . . . hours pumping . . . . . . . . . .
Est Yield . . . . . . . . flpm: WeU water was . . . . . . . . . . . ft after . . . . . . . . . . . hours pumping . . . . . . . . . .
Bore Hole Diameter. . f. . . . . .In. to . . . . . J?./'./. . . . . .ft., and. . . . . . . . . . . . . . . . . .in to . . . . . . . . . . .
WELL WATER TO BE USED AS: 5 Public water supply 8 Air conditioning 11 Injection wen

1 Domestic 3 Feedlot 6 Oil l*ld water supply ^.Pewatering 12 Other (Specify below)
2 Irrigation 4 Industrial 7 Lawn and garden onty^UlyObservation well . . . . . . . . . . . . . . . . . . . . . .

Was a cherrucaVbactenologca! sample submitted to Department? Yes ...........No.......... .; If yes. mo'dayyr sample was SL
mrned ________/£> /Z../ <$£___________Waler Wen Disinlected? Yes______(No )__

. .ft

...
gpr
gpr
. t

IS\ TYPE OF BLANK CASING USED: S Wrought Iron 8 Concrete tile
1 Steel 3 RMP (SR) 6 Asbestos-Cement 9 Other (specify below)

/TVyC 4 ABS 7 Fiberglass . . . . . . . . . . . . . . . . . .
si/ -T, I ~7 Zf

Blank casing diameter . . . . .^<.... .in. to . . . / . / / . / . . . . ft. D ia . . . . . . . . . . . . .in. to . . . . . . . . . . .
Casing height above land surface. .... .?./........ .in., weight
TYPE OF SCREEN OR PERFORATION MATERIAL:

1 Steel 3 Stainless steel
2 Brass 4 Galvanized steel

SCREEN OR PERFORATION OPENINGS ARE:
3 Mill slot
4 Key punched

From. . .
From. . .

CASING JOINTS: Glued . . . . . . Clamped . . . . .
Welded .

5 Fiberglass
6 Concrete tile

2 Louvered shutter
SCREEN-PERFORATED INTERVALS:

5 Gauzed wrapped
6 Wire wrapped
7 Torch cut

GRAVEL. PACK INTERVALS:

. . . . . . . . . . . . . f t to . . . . . .
From. . . . f.(y. r. s. . . . . . ft to .
From ______It. to

. .ft. Dia . . . . . . . . . . . . . in. to . . . . . . . . . . . . . fi
Wall thickness or gauge No. . . . . . . . . . . . . . . . . .

10 Asbestos-cement
11 Other (specify) . . . . . . . . . . . . . . . . . . .
12 None used (open hole)

8 Saw cut 11 None (open hole)
9 Drilled holes

10 Other (specify) . . . . . . . . . . . . . . . . . . . . . . . . . .
ft.. From . . . . . . . . . . . . . . . . . ft. t o . . . . . . . . . . . . . . . . . .t.
ft. From . . . . . . . . . . . . . . . . . ft lo. . . . . . . . . . . . . . . . . .f
ft.. From . . . . . . . . . . . . . . . . . ft. to. . . . . . . . . . . . . . . . . .fc
ft.. From It !o f,

3ROUT MATERIAL: 1/rNeat cement
Intervals: From. . . . *£< • . . . . ft to .

at is tne nearest source o' possible contamination
1 Sep'jc lank 4 Lateral lines
2 Sewer lines S Cess pool
3 Watertight sewer lines 6 Seepage-pit

Directon from well?

/Tf^sment grout

.Sr^.ft.. From .
(Vj^ntanrte

. . . . . h. \a..

7 Pit privy
8 Sewage lagoon
9 Feedyard

10 Livestock pens
11 Fuel storage
12 Fertikier storage
13 Insecticide storage
Haw many leef

From . . . . . . . . . . . . ft to . . . . . . . . .
14 Abandoned water well
15 Oil well'Gas well
16 Other (specify below)

o.i.l... .Se&
FRDM

0
/ .

//)
/^

?n
2^
~>u
?t

TO

/
5"

//?
'/{
j=>n>

?^>
j*J
^ .
27. G

LfTHOLOGIC LOG

-/̂ p <o/y
£>/as-/S i-2> fJs>,'f Jzs-J^n rty
&r<?^' f/rt V ^

(Sf->^^^ '£/A\> f ^tl-f
-Hnf -J-.r, nn&rlfur*^ r/^y/ry

*=^<r. r^fl
^r.-sy^n -r//y-
SK^r! . V r"-> hr~- \^/~> -5^/7^ i" -A} nc
^ ^ ,- s ̂  <., ̂  ̂  # ̂ -/ »<J- Prhkl ?£
~/7rj-s *?/.' /<> —— r-O '

FROM

^^—— *=^

TO LITHOLOGIC LOS

j CONTRACTOR'S OR LANDOWNER S C~
s>m>e:e-rj on (rxyaayyea,') . .
Water Wet Contractor's License No.

r"~''v the busjness name of

CERTIFIC

./&Z* .
ATION: This water wen was((1) corstnjcjpa. (2) reoonstnjaed. of (3) plugged under my |urisd.cton and wa

. . . . . . . . . . . . . . . . . . . . . . . . and this record is true to tne besj of rm- knowledge and belief. Kansa

. . . . This Water Well Record was completed on (rro'dayxO /^?•/• &*/ ^T -̂» .
______________________by (sionatung)

Us*
r o' H**!'.".

' w t>al. pon! pen PL£
'Ot F
voo-

i»- answen





i - O i - C T - . ITE Mid America Refinery___________________

.EG,'L LOCAT I OH J^W J^^_17-2_7S-18E____ ______________

• R I I LER K0HIT'- Jacx ±»lade LOGGED FY_Rlck 3ean

• R I L L I N G - 1-iETHOD solid stern aU9er HOLE 51 ZE.__L_if__c_5___________.___
:AS ING E - E T A I L 5 2 inch threaded flush joint PVC casing from 0' to Jl'

- R O U T I I - J G DETAILS cement grout from 0' - 9' bentonite 9* - 10'_____

JELL E V A C U A T I O N D E T A I L S pumped out 5 casing volumes before sample was taken

9 .L .ELEV. 940.415'_______ STATIC WATER LEVEL 5.71' on 1/29/87_______

7-CPEEIIED IMTER'-'ALS 10'-16'______________._____________________________





If
LITHOLOGY

Casing Log Description Remarks

cement
grout

bentonite

gravel
oack 0 °a

0
top soil

dark black clay

3 brown sandy cla\

HNU - 0 ppm

/ /

'•— 10 ^ ,tan sand

-, - grey shale

_ 20

L
r
E
L

H
L





••'^i-_y i-_
and C

VJ&.
n-ion lrom noaicsl lo«vn or citv sireot add.'oss ol well if located <w:hm ciry''

<c________
WATER WELL OWNER:
*. Si Address. So* t :

ZIP Code
P- <J

Board of Agriculture. Division of Waler Resourct

t

I LOCATE WELL'S LOCATION WITH
\N -X.' IN SECTION BOX:

(

1
i
i *-
i
i

-- NfW --

- - SW - -

1
'

- - Nf --
1
1

iX
l

- - K
l
1

S

E

4J DEPTH OF COMPLETED WELL. . . . /(ft . . . . . . ft. ELEVATION: /^7/A S>/%.?>. . . . . . . . . . . .
Depth(s) Groundwator Encountered 1. . . . . . -T^ ....'.... ft. 2. . . . . . . J. ̂  . . . . . . ft 3 . . . . . . . . . .
WELL'S STATIC WATER LEVEL . . . ̂ .- O. . ft. below land surface measured on mo'oay'yr .// /&(•

Pump les! data: Well water was . . . . . . . . . . . ft. after . . . . . . . . . . . hours pumping . . . . . .

WELL WATER TO BE USED AS: 5 Public water supply 8 Air conditioning 1 1 Injection well
1 Domestic 3 Feediot 6 Oil field water supply 9JDewatering 12 Other (Specify
2 Irrigation 4 Industrial 7 Lawn and garden on'yX'ib>O^s,Brvaton well ... . . . . . . .

. . . . . ft.

. . . . . gprr

. . . . . gprr
. . . . . . . f t

below)

Was a chemicaltJacleriological sample submmed to Department? Yes .y^T^.. No....... .....; II yes. mo'day'yr sample was sul
mined /C? / ~? / £>£ Water Well Disinfected? Yes r~*o~";

TYPE OF BLANK CASING USED:
3 RMP (SR)
4 ABS

diameter . .,-,
Casing height above land surface
TYPE OF SCREEN OR PERFORATION MATERIAL:

1 Steel 3 Stainless steel
2 Brass 4 Galvaniied steel

SCR f̂!) OR PERFORATION OPENINGS ARE:
/1 Condn-JOOS Slot 3 Mill Slot

^ZM-o-rvered shur.sr 4 Key punched
SCREEN-PERFORATED INTERVALS:

5 Wrought iron
6 Asbestos-Cement
7 Fiberglass

8 Concrete tie
9 Other (specify below)

CASING JOINTS: Glued
Welded

. Clamped . . . . . .

A3S • ^ 7 Fiberglass . . . . . . . . . . . . . . . . . . . . . .
. . . . . . .in. to . / / . . . . . . . . ft . D i a . . . . . . . . . . . . ->n. to . . . . . . . . . . . . .n.,

GRAVEL PACK INTERVALS:

Threaded
Dia . . . . . . . . . . . . . in to

.in., weight . . . . . . . . . . . . . . . . . . . . . . . . . rbs./tt. Wall thickness or gauge No. . . . . . . . . . . . . . . . . .
£-̂ TpyE-> 10 Asbestos-cement

5 Fiberglass 8 RMP (SR) 11 Other (specify) . . . . . . . . . . . . . . . . . . .
6 Concrete tile 9 ABS 12 None used (open hole)

5 Gauged wrapped 8 Saw cut 11 None (open hole)
6 Wire wrapped 9 Drilled holes
7 Torch exit s 10 Other (specify) . . . . . . . . . . . . . . . . . . . . . . . . . .

From. . . / 1 . . . . . . . . . . . ft to . . ./ u"? . . . . . . . . .ft.. From . . . . . . . . . . . . . . . . . ft to. . . . . . . . . . . . . . . . . .ft
From. . . . . . . . . . . . . . . . . ft. to . . . . . . . . . . . . . . . . .ft. From . . . . . . . . . . . . . . . . . ft. to. . . . . . . . . . . . . . . . . .ft
From. . /£2. . . . . . . . . . ft to . ,/ t> . . . . . . . . . .ft., From . . . . . . . . . . . . . . . . . ft to. . . . . . . . . . . . . . . . .ft
From ________ft. to______________ft.. From_______________ft to ft

LjRO'JT U*rTpAT>|L: 'Neat cement (^T"Cĵ 5r~grojt r̂ 3J3sa»bn::e
7 ^ ^^ s"~> L* s^^\ *—t —— C*j J C? ^ Js^j4-i In'.e-vaft- ĵf^om. . (^_^J. ... ft. to . . 77. . . . . . . . fcci-From ... y . . . . . . f. to. S{_^/

17^at is the nea-est sou-ce ol possible contamination: 10 Uve
1 Sep'jc tank 4 Lateral lines 7 Pit privy
2 Sewer lines 5 Cess pool B Sewage lagoon
3 Watertight sewer Imes^S Seepage pit 9 Feedyard

îreciion Irom well? f~
FROM
/j

^
SJ
-p

£%•

&

y^
•^

TO
O

*"~ LITHOLOGlC LOG

7^"P -?<j//. C-Jifdm,")" frf~'i-*J s~*
's^/s. ,, ' Tfmr <r,,nd

^/ U/xV/f S ~h/ <y r^ s~ /' t/
-7

'£
£Zf

,'_->
7fi

C"""̂  //* l/** ' " **y t^* yr' ("V ^^ s^S — f *^f S~*

'*^*f~ />'l*^f /^* f ^ \f ' ' //^' ̂  ' ^~^ *"" J ̂ ^ f~*

^/vnrVy f~fr-{l fJ(J^l<? hir-f.~-r*
~7~, fs f~> *^~/?* r\ C/ f> /v •** (^

^/-py ^Lrt/f _ TlOi/ '

FROM

« Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . ft. From . . . . . . . . . . . . ft. to . . . . . . . . . . . .ft

stock pens 14 Abandoned water well
,̂ TT r-ue: storarjej' ^>£/ ~iK#9 '15 Oil well 'Gas well

'2 Fenilcer storage 16 Other /specify below)
13 Insecticide storage . . . R^ . . r. ' .77. . . . . . . . . . .
How many lee:7 ^-?/?^>

TO LITHOLOGlC LOG

j CONTRACTORS OR LANDOWNER'S C5^">1^CATION: This water well was (1) construcied. (2) reconstructed, or (3) plugged under my jurisdiction and wa
ompte'.ed on (mo day yea.') . C? 7 /*. Jf. ^. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and this record is true to the b»s.' of my knowledge and belief Kansa
•Vaier Wet: Contracto-s Ucanse No. . •/ r-*, /_/ f~• • • • • • T^1'* W'ater Wei: Record was completed on (rrwctay'y/T^X\
~Jer t-ie tyjsir>ess name ol____/) /^/ 'J el-________________________by (signature) /ffs^i'f?•

i: pom; pc
'.. CW>c« o
. one lor

9: 3-8C2 9360
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JA.V-09'98(FRI) 11:36 KDHE-BER TEL:'852961686 P. 005

November 10, 1997

Ms. Letitia Arzate
Kansas Department of Health and Environment
Forties Field, Building 740
Topeka, Kansas 66620-0001

llerracon
ENVIRONMENTAL. INC.
2111 Wdsl Harry Slr».l
Wlcnua. K§HM» 67213
!31«5)2M.02Rl Fd«: (316) 2C2-C007

John f. HanwtiU. P.E.
S RanOv Alawino. PE.
DougUR A. AlOrtcn. PE

Wdcai

COPYGKTTODiri^TCFFlCi

RE: Monitoring Report #2. August through October, 1997
Fina #3058
1125 M Santa Fe
Chanute, Kansas
KDHE Project code U3-067-264
Project No. 52975059

Dear Ms. Arzate:

Terracon Environmental, Inc. (Terracon) has completed groundwater sampling event #2 at the
above-referenced site in general accordance with our Proposal dated July 8, 1997. Reld work
was conducted on September 9, 1997. The following information is submitted for your review.

Historical Groundwater Elevations (Table 1)
Historical Groundwater Laboratory Results (Table 2)
Groundwater Contour Map (Figure 1)
Total BTEX Isoconcentration Map (Figure 2)
Field Records
Laboratory Reports

1.0 RESULTS

RECEIVED
MOV 1 2

REMEDJATION

As indicated in Table 1, groundwater levels declined about 0.5 foot from July 1997 to
September 1997. Groundwater flow direction is generally to the east (Figure 1).

Total BTEX concentrations detected during the September 1997 sampling event generally
increased from the July 1997 sampling event Benzene concentrations were detected in
samples obtained from MW-2, MW-3, MW-6, and MW-7. Benzene concentrations in excess of
the benzene MCL (5 ug/L) were detected in MW-3 and MW-7.

Ethylbenzene was detected in MW-3 and MW-7. Ethylbenzene concentrations in excess of
the ethylbenzene MCL (680 ug/L) were detected in MW-7.

Xylene was detected in MW-3, MW-6, and MW-7 and in excess of the xylene MCL (440 ug/L)
in MW-7.

1,2-DCA was not detected in the groundwater samples analyzed.

Olflcti of Th»T«rracon Comp«mo», Inc.
AiUi... i.'. g A>Vvi'..s-'. • r.,il.-i*fl'. \3ir\o

Oklthomn Tonnosicc

Environm»nt«l

TOIUJ

Enjlnccn «r>d Sci«nll«l«
Mimo^olu • Mi^j.mn
Uuh • Wictu-vj" •





J A N . - 0 9 ' 9 8 I F R I ) 1 1 : 3 6 K D H E - B E R T E L : ' 8 5 2 9 6 1 6 8 6 P . 0 0 4

Fina f 3068
Project No. 52975059 Terracon
NovimtxrlO, 1097
Pag* 2

MtBE was detected in MW-2, MW-5. and the Existing Well.

Naphthalene was detected in MW-3, MW-6, and WW-7 and above its MCL (143 ug/L) in MW-
7.

Distribution of the impacted groundwater from the September 1997 sampling event appears to
be consistent with previous sampling events.

The on-site 6-inch diameter Existing Well was observed to be located beneath a kerosene
AST and does not have an expansion plug well cap or metal manhole lid. This well could
provide a potential pathway for a surface release/spill from the AST to enter the subsurface.
During the next monitoring event, Terracon recommends installing an expansion cap and
manhole lid on this Existing Well.

Water generated from well purging activity was processed through a 55-gallon drum of
activated carbon and the treated water discarded on the ground on-site.

We anticipate the next sampling event to occur in January 1998.

2.0 GENERAL COMMENTS

The results obtained represent conditions at the times and locations sampled. Sampling at
different times and locations may yield different results.

Terracon appreciates the opportunity to provide environmental engineering services to KDHE
and Fina Oil and Chemical Company. Should you have any questions concerning the above
information or other aspects of this project, please contact us.

Sincerely.

TERRACON ENVIRONMENTAL, INC.

Michael Nash
Environmental Engineer

anneth C. Wallace. RG
r: Project Manager

cc: Greg Fern's - Fina Oil and Chemical Company

n: \ env \ project! \ 1997 \ 52975059 \ mntrtf2.doc
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Flna 3058
Terracon No. 52975059

rr^:*fe«rr^
Location

MW-1

MW-2

MW-3

MW-4

MW-5

TABLET! ̂ Hiatorifcal Groundwafa ̂ Elevation* |flwn^-^u-; ;-
Date

Measured
•9/14/95
7/17/97
9/9/97

•9/14/95
7/17/97
9/9/97

•9/14/95
7/17/97
9/9/97

•9/14/95
7/17/97
9/9/97

•9/14/95
7/17/97
9/9/97

TOC
Elevation 1

915.49

Q15.98

915.60

917.61

915.66

DTP below
TOC2

DTW below
TOC2

2.02
0.91
1.31.

3 18
2.18
2.56

1.66
1.29
1.09

3.38
1.98
2.88

2.81
1.74
2.53

GW
Elevation
913.47
914.58
914.18

912.78
913.78
913.40

914.14
914.51
914.71

914.23
915.63
914.73

912.85
913.92
913.13
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Flna 3058
Terracon No. 52975059

••V >::,.<->* > <•,<, *•?. i » I.̂ Rl-C T- i t T! 1** 011 pfl Ij V IVU II W WB tBT ClOVa U Of)' irOBlf , :; < i< •.-:;? "

Location

MW-6

MW-7

MW-8

EXISTING
WELL

Date
Measured

•9/14/95
7/17/97
9/9/97

•9/14/95
7/17/97
9/9/97

•9/14/95
7/17/97
9/9/97

NA
7/17/97
9/9/97

TOC
Elevation 1

915.82

914.75

913.70

NA

DTP below
TOC2

NA

DTW below
TOC2

3.31
2.78
3.05

3.87
2.24
2.86

2.89
1.23
1.84

NA
2.23
2.74

GW
Elevation
912.51
913.04
912.77

910.88
912.51
911.89

910.81
912.47
911.86

NA
NA
NA

Notts: t; Tap of Ctstng (TOC) tltvitlon determined by registered Una surveyor

§nd expressed «C ff»t tbovt mttn *•* level

2) Depths la graundw»t»r/pn>dutf (DTW/DTP) dtlcmvntd using in C«S

Hydsocirton Inttrttct Pnt>».

NA * Not Available
• Momttion ttMn from Stta -4ss«ssm«n/ Report prtpind by Gerjpflfy I Miner a»tm May H96
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KANSAS HEALTH & ENVIRONMENTAL LABORATORY
Department of Health and Environment

Forbes Field, Bldg. 740,

REPORT OF ANALYSIS
MAY 1 4 1996

Report To: TOM PETERSON-BER
Address: FORBES FIELD, BLDG 740,

TOPEKA, KS 66620

Site ID No.:
Acct No:
Site: MW-1 - MARCO, CHANUTE
Collected By: KDHE S. STOVER/F. ARNWINE

ORGANIC CHEMISTRY9UREAU op

ENVIRONMENTAL
REMEDIATION

Sample Type: WATER

Depth:

Lab Number: 604217VX
Date Rec'd: 05/03/96
Report Date: 05/10/96

Program Code: EW
No. Composited: 0

Date: 05/02/96 Time: 13:10

PRIORITY POLLUTANT
VOLATILE ORGANIC COMPOUNDS

Chlorome thane
Bromome thane
Vinyl Chloride
Chloroethane
Di chlorome thane
1, 1-Dichloroethylene
1, l-Dichloroethane
trans/cis l , 2-Dichloroethylene as trans
Trichloromethane (THM)
1 , 2 -Dichloroethane
1,1, 1-Trichloroethane
Tetrachlorome thane
Bromodichloromethane (THM)
1 , 2 -Dichloropropane
trans 1 , 3 -Dichloropropene
Trichloroethylene
Benzene
Dibromochloromethane (THM)
cis 1 , 3 -Dichloropropene
1,1, 2-Trichloroethane
Bromoform (THM)
1,1,2, 2-Tetrachloroethane
Tetrachloroethylene
Toluene
Chlorobenzene
Ethylbenzene
Xylene
1 , 3 -Dichlorobenzene
1 , 2-Dichlorobenzene
1 , 4 -Dichlorobenzene

CONCENT RA TION
( ug/L )

< 5
< 1
< 0
< 3
< 0
< 0

0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
c 0

0
2
8
7
9
6
6
5
5
5
6
7
5
5
8
6

296
< 0
< 0
< 0
< 1
< 0
< 1

31
< 0

3
21

< 1
< 1
< 1

7
9
6
5
6
1
3
5
7
0
0
0
0

Analysis
Dace

05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996
05/08/1996

EPA
Method

624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624

Comment: Many petroleum type hydrocarbons were indicated.

Chemist: Richard L. Pierce < - Not Detected at Indicated Level

Environmental Laboratories
Inorganic Chemistry (913) 296-1657
Organic Chemistry (913)296-1647
Radiochemistry (913)296-1629
Env. Microbiology (913) 296-0971

Roger H. Carlson, Ph.D., Director - (913) 296-1620
Laboratory Information and Reporting - (913) 296-1627

Laboratory Fax - (913) 296-1641

Health Laboratories
Diagnostic Micro. (913)296-1636
Neonatal Screening (913)296-1651
Serology (913)296-1653
Virology (913)296-1645





KANSAS HEALTH & ENVIRONMENTAL LABORATORY
Department of Health and Environment

Forbes Field, Bldg. 740,Topeka, Kansas 66620-0001

REPORT OF ANALYSIS

ORGANIC CHEMISTRY

j Report To: TOM PETERSON-BER
Address: FORBES FIELD, BLDG 740,

1 TOPEKA, KS 66620

i Site ID N o . :
' Acct No:

Site: MW-3 - MARCO, CHANUTE
Collected By: KDHE S. STOVER/F. ARNWINE

Sample Type: WATER

Depth:

Lab Number: 604218VX |
Date Rec'd: 05/03/96
Report Date: 05/07/96

Program Code: EW
No. Composited: 0

Date: 05/02/96 Time: 14:30

PRIORITY POLLUTANT CC
VOLATILE ORGANIC COMPOUNDS (

Chloromethane <
Bromomethane <
Vinyl Chloride <
Chloroethane <
Dichloromethane <
1 , 1-Dichloroethylene <
1 , 1-Dichloroethane <
trans/cis 1 , 2 -Dichloroethylene as trans <
Trichloromethane (THM) <
1 , 2-Dichloroethane <
1 , 1 , 1-Trichloroethane <
Tetrachloromethane <
Bromodichloromethane (THM) <
1 , 2-Dichloropropane <
trans 1, 3 -Dichloropropene <
Trichloroethylene <
Benzene <
Dibromochloromethane (THM) <
cis 1, 3 -Dichloropropene <
1 , 1 , 2-Trichloroethane <
Bromoform (THM) <
1, 1, 2 , 2-Tetrachloroethane <
Tetrachloroethylene <
Toluene <
Chlorobenzene <
Ethylbenzene <
Xylene <
1, 3-Dichlorobenzene <
1 , 2 -Dichlorobenzene <
1 , 4 -Dichlorobenzene <

NCENTRA
ug/L

5
1
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
i
1
1

now

0
2
8
7
9
6
5
5
5
5
6
7
5
5
8
6
5
7
9
6
S
6
1
5
5
7
6
0
0
0

Analysis
Date

05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996

EPA
Method

624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624

Chemist: Richard L. Pierce < - Not Detected at Indicated Level

Environmental Laboratories
Inorganic Chemistry (913) 296-1657
Organic Chemistry (913)296-1647
Radiochemistry (913)296-1629
Env. Microbiology (913)296-0971

Roger H. Carlson, Ph.D., Director - (913) 296-1620
Laboratory Information and Reporting - (913) 296-1627

Laboratory Fax - (913) 296-1641

He**S^
DiagnosW*rflcro. (913)296-1636
Neonatal Screening (913)296-1651
Serology (913)296-1653
Virology (913) 296-1645





KANSAS HEALTH & ENVIRONMENTAL LABORATORY
Department of Health and Environment

Forbes Field, Bldg. 740,Topeka, Kansas 66620-0001

REPORT OF ANALYSIS

ORGANIC CHEMISTRY

Report To: TOM PETERSON-BER
Address: FORBES FIELD, BLDG 740,

TOPEKA, KS 66620

Site ID No.:
Acct No:
Site: MW-4 - MARCO, CHANUTE
Collected By: KDHE S. STOVER/F. ARNWINE

Sample Type: WATER

Depth:

Lab Number: 604219VX
Date Rec'd: 05/03/96
Report Date: 05/07/96

Program Code: EW
No. Composited: 0

Date: 05/02/96 Time: 14:10

PRIORITY POLLUTANT CONCENTRATION
VOLATILE ORGANIC COMPOUNDS ( ug/L )

Chloromethane <
Bromomethane <
Vinyl Chloride <
Chloroethane <
Dichloromethane <
1, 1-Dichloroethylene <
1 , 1-Dichloroethane <
trans/cis 1 , 2-Dichloroethylene as trans
Trichloromethane (THM) <
1 , 2 -Dichloroethane <
1 , 1 , 1-Trichloroethane <
Tetrachloromethane <
Bromodichloromethane (THM) <
1 , 2-Dichloropropane <
trans 1 , 3 -Dichloropropene <
Trichloroethylene <
Benzene <
Dibromochloromethane (THM) <
cis 1 , 3 -Dichloropropene <
1, 1, 2-Trichloroethane <
Bromoform (THM) <
l, 1, 2 , 2-Tetrachloroethane <
Tetrachloroethylene <
Toluene <
Chlorobenzene
Ethylbenzene <
Xylene <
1, 3 -Dichlorobenzene <
1, 2 -Dichlorobenzene <
1 , 4 -Dichlorobenzene <

5.
1 .
0.
3.
0.
0 .
0.
4 .
0.
0.
0.
0 .
0.
0.
0.
0.
0.
0 .
0.
0 .
1 .
0 .
1 .
0 .
1.
0.
0.
1 .
1 .
1 .

0
2
8
7
9
6
5
2
5
5
6
7
5
5
8
6
5
7
9
6
5
6
1
5
0
7
6
0
0
0

Analysis
Dace

05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996
05/06/1996

EPA
Method

624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624

Chemist: Richard L. Pierce /If

Environmental Laboratories
Inorganic Chemistry (913) 296-1657
Organic Chemistry (913)296-1647
Radlochemistry (913)296-1629
Env. Microbiology (913)296-0971

< - Not Detected at Indicated Level.

Roger H. Cartson, Ph.D., Director - (913) 296-1620
Laboratory Information and Reporting - (913) 296-1627

Laboratory Fax - (913) 296-1641

Diagnostic Micro.
Neonatal Screening
Serology
Virology

(91 3) 296-1 636
(913)296-1651
(913)296-1653
(913)296-1645
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PHASE I FIELD REPORTS
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REPRESENTATIVE PHASE I PHOTOGRAPHS

January 1998 Golder Associates 973-2300.7





PHOTO D-IA: DIRECT PUSH PROBING AT P-7

PHOTO D-IB: EXTRUDED SOIL CORE AT P-12

ates
REPRESENTATIVE PHASE I PHOTOGRAPHS

CUiNTrt'KOJEO

KDHE
MARCO INVESTIGATION

DRAWN

CHECKED

REVIEWED

DATE JOB NO
DB JANUARY 1998
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MJK N/A
RSM Flit NO 2300A029 "GUHLNO
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APPENDIX E

SOIL BOREHOLE LOGS

January 1998 Golder Associates 973-2300.7
bWMNTUMO S PIT





SOIL CLASSIFICATION CHART

MAJOR DIVISIONS <

COARSE
GRAINED

SOILS

MORE THAN SOX
Or MATERIAL IS
iififilB THAN

NO. 200 SIEVE SIZE

FINE
GRAINED

SOILS

MORE THAN SOX
Or MATtRUL IS
SMAl i rg THAN

NO. 200 SIEVE SIZE

GRAVEL
AND

GRAVELLY
SOILS

MORE THAN SOX OF
COARSE FRACTION

NO. 4 SIEVE

SAND
AND

SANDY
SOILS

LESS THAN SOX Or
COARSE FRACTION

RETAINED ON
NO. 4 SIEVE

SILTS

AND

CLAYS

SILTS

AND

CLAYS

CLIAN
GRAVELS

tLISS THAN "*"
SX FINES)

GRAVELS
WITH
FINES

(M2S£ THAN \
12X FINES) \

0s

CLEAN
SAND

CUSS THANsx FINES) : :

SANDS
WITH
FINES

(MORE THAN X
IK FINES) X

\.

N
LIQUID LIMIT ,\

HJSi THAN SOX X

ii

$

LIQUID LIMIT ^
JiSS THAN 53X /.

&

I
<**•*<.

HIGHLY ORGANIC SOILS §
•%_ >s.
•— -s.
•—•-».

IRAPHIC
SYMBOL

**. *' *'- \. w »\ v
* - ». ' '•- -

• • *

• • *

• • •
' 4 1

li
• • •'. * '» • .
* . * * . ' • • • % *

S
s
x (88S888SX jXXJ SBoS

I 1 * f

•m
."̂ *-**̂ N "̂̂ >S——
•A^AwAHA^>^^*<V
*V^V*^+~*+-
•+*fr^ii**fir*-s^~*+~'
*̂ -*--S^^^^^s^
i+*fi*~**fi^***-**-'
*+***~****~i'*~**-'-~» -̂̂ *s_^v_^^>^_.

GROUP
SYMBOL

GW

GP

GM

GC

sw
SP

SM

SC

ML

CL
/"\ iOL

MH

CH

OH

PT

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS. GRAVEL-SAND
MIXTURES. UTTLE OR NO FINES

POORLY-GRADED GRAVELS. CRAVEL-
SAND MIXTURES. UTTLE OR NO FINES

SILTY GRAVELS. GRAVEL-SAND-SILT
MIXTURES

CUYFT GRAVELS, GRAVEL-SAND-CUY
MIXTURES

WELL-GRADED SANDS, CRAVILLY SANDS,
LITTLE OR NO FINES

POORLY-GRADED SANDS. GRAVELLY
SANDS. Lrnu OR NO FINES

SILTY SANDS. SAND-SILT MIXTURES

CUYEY SANCS. SAND-CUY MIXTURES

INORGANIC SILTS AND VTRY FINE SANCS,
ROCK FLOUR. SILTY 0« CUYCY FINE
SANDS Ofi CUYtY SILTS wnH SUCHT
PLASTICITY

INORGANIC CUrs OF LOW TO MEDIUM
PLASTICITY. GRAVELLY CUYS. SANDY
CUYS, SILTY CUYS. LZAN CUYS

ORGANIC SILTS AND ORGANK SLTY
CUYS OF LOW pjksncrrr

INORGANIC SILTS. UICACCOL'S OR
DIATOMACtOUS FINE SAND OR SILTY
SOILS

INORGANIC CU'-S OR HlSH PLASTICITY.
FAT CUYS

ORGANIC CUrS Or MEDIUM TO HIGH
PLASTICITY, ORGANIC SIJTS

PEAT. HUMJS. SWAMP SOILS WITH HIGH
ORGANIC CONTENTS

NOTE: DUAL SYMBOLS Att US£D TO INDCAT iO«3ERUNE SOIL C-ASSIflCATlOKS.

dbĝ
T^E

Denver, Colorado
CLENT/PRCJtCT

KDHE
MARCO INVESTIGATICH

DRAW

^ ^v*

UNFIED SOIL
CLASSFICATION SYSTEM

* R3 D*^ JAN. 1998
^ M.JK iCA-* N.T.S.
*~J RSM •'- '*" 2300A032

jos NO 973-2300.7
Dwi NC .• SLV NO

A032
E-1





FIELD LOG - SOIL BOREHOLE
SITE NAME AND LOCATION

do. -SITE.

.ELEVATION

ORnjJNG METHOD:

SAMPUNG METHOD:

WATER LEVEL

TIME

DATE
CASING DEPTH

BORING NO.

SHEET

OF

DRUJNG

START

TTME

n\o
DATE

RNISH

TIME

DATE
— _l

I

cc(—

O
O
O
Zj
2
Q

DRILL RIG SURFACE CONOmONS

A.MGLE BEARING

SAMPLE HAMMER TORQUE z FT.-LBS
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E
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)

O

SAMPLE NUMBER

AND

DESCRIPTION OF MATERIAL
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O

r\i
FEET DESCRIPTION OF OPERATION
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REMARKS
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FIELD LOG - SOIL BOREHOLE
SITE NAME AND LOCATION

Mto- AK£*«X-K do. •SiTE.

DATUM ELEVATION

DRUJNG METHOD:

SAMPUNG METHOD:

T«/l««-5»

UM6JLS
WATER LEVEL

TIME

DATE

CASING DEPTH

BORING NO.

P- l
SHEET

1-

DRILLING

START

TIME

DATE

RN1SH

TIME

DATE

DRILL RIG SURFACE CONOmONS

ANGLE Q/)* BEARING

SAMPLE HAMMER TORQUE FT.-LBS

H
 I

N
 F

E
V

A
TI

O
N

D
F (E

S
O

I

SAMPLE NUMBER

AMD

DESCRIPTION OF MATERIAL

BL
O

W
S/

FO
O
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 C
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IN

G

DEPTH
IN

FEET DESCRIPTION OF OPERATION

AND

REMARKS

— 4.1

E-1

tn,

TV A,

uJA>i <•

TO

^

Primed on f»cyct»d pap«t





FIELD LOG - SOIL BOREHOLE
SITE NAME AND LOCATION DRILLING METHOO: 'T")V*£X.V -f\JCH BORING NO

tCunS. / MA/I.

Mib- AK£*vC.A. 126.

M : Z 3O^
DATUM €. '. 3<i

c-o i_->-/*-:> Goe^ftote- K.^^ f~ Z-
Z/JOO . */ SHEET

<" iiLf^-.,- /^ ^ -r ^-i- CoNT»N»\j»^»S , OF ^"

AlSj'K L-\K)€i-^ START FINISH

WATEB LEVEL

TIME

c ,J -i DATH

ELEVATION f'N^Vt)'*) CASING DEPTH

TIME TIME

ft'V l',?0
OATH DATE

l?/n/n 17 /i^
DRILL RIG ~^\h\' o fef^fT^yi 7 OO SURFACE CONDITIONS (vX'S'i /yjT* <jr* '..,t \ / / , v t»^v"

ANGLE <^5* SEARING {/-,,)„(/> f ,/ <V/-f\ ^ .••- P-J^'^J**-}

SAMPLE HAMMER TORQUE 'i (fO f^t PT.-LBS
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FIELD LOG - SOIL BOREHOLE
SITE NAME AND LOCATION DRILLING METHOD: "7)v)t£X-T -tacH

tCoH .̂ / MA/L
^?"7? *

NMti- A)A£jt«.c.A> (2t_

DATUM

co UJ./PO CG6<*uA>«- M^
Z-100 . */ J

f.rjCj,-. /i- - -rr SAMPUNG ME-HOD: CONTllsl>J^5
^vf>***y C_O. ^ iTE. • . — . ' —————

SAMfV"^ U*vw» ^? Co/lC- Ti-

ANb UMt*-S
WATER L£VEL
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DATE

ELEVATION CASING DEPTH

DRILL R'3 SURFACE CONDITIONS

'!»«-*»

BOFtBsiG NO.

SHEET

DRILLING
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DATE
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TIME

DATE

ANGLE <^Q * BEARING

SAMPLE HAMMER TORQUE "£ /5"C? £'$'£- PT.-LBS
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FIELD LOG - SOIL BOREHOLE
SITE NAME AND LOCATION

do. "SITE.

DATUM E'.
^,3.3

ELEVATION (

DRILLING METHOD:: "TMJti/CT

SAMPLE METHOD:

±

WATER LEVEL

TIME

DATE

CASING DEPTH

BORING NO.

P-3
SHEET

/ OF

DRILLING

START

TIME

DATE

RN1SH

TIME

DATE

DRILL RIG SURFACE y/v?r>
ANGLE Q/)* BEARING

SAMPLE HAMMER TORQUE ^ /5"O FT.-LBS

D
E

P
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A
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SAMPLE NUMBER

AND

DESCRIPTION OF MATERIAL
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FEET DESCRIPTION OF OPERATION
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FIELD LOG - SOIL BOREHOLE
SITE NAME AND LOCATION cr/jis

-Z/iOO.'/

. -SITE.

DATUM ELEVATION

DRILUNG METHOD: "£)V/t£X.T

SAMPUNG METHOD:

3-
WATER LEVEL

TIME

DATE

CASING DEPTH

BORING NO.

SHEET

DRILLING

START

TIME

DATE

RN1SM

TIME

DATE

DRILL RIG SURFACE CONDITIONS

ANGLE BEARING

SAMPLE HAMMER TORQUE Z PT.-LBS
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E
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SAMPLE NUMBER

AND

DESCRIPTION OF MATERIAL
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gallons

Purging method

Start Purging Date:

Step Purging Date:

Monitoring

Date

i \Z-\\1.

Time

1 °?S? 3

\ f2>2t*

, -7 "

L ' ^ ? ' .

•

Volume discharged
(g*ls)
, c.
1

Temp
CF)

'iS • 1
"5^ • 1

I- *} i S"7 V
-Z-

'-,• §^~
^>~3. O
^^ 'J

—•- \ '~- •
; ,.

'

c;? -z_

| \)\r ̂ l^ M> < yVTt>A '
t !

I?/ 1?/'*?'? Timr. \%'Z'2. i

17/1^ i T'lme: '. ̂  B /

PH

"y.'-s"
-7-?Z.

"7 z "S

Spec.Cond. Turbidity Appearance of water
(mS/cm) (NTIH and comments I

7"3~2. O j 'JfeT.y C-f^v'5 -^f£
"? ^ 0 / <-• :

•7 5~yo ! / "- <
•7. • < • ' • ? <-; o I i./.r. ^--•'•' • • <•
'v . ?7 " •'- ~ O i /
- ^>r— — ̂  r -> /
1 . 0~7

1

? V i r> / <-•
/

/
/

Water Level Recovery Data
Sun of recovery

Monitoring

Dia: Time:

Date Clock Time
(hh:mm)

Elapsed ame j W»ter Level (feet)
(minj) (Measurement pcinc

1
1
1

1 :

1 i
1 j
1 J
1
i !





(ft a Well Purging and Recovery
IBS vCt^e/ KAABLCO c.x/ £~-S>

^73 -2300 • y
Sheet 1 of

Location
Monitored by: K- Daa:

Well/Piezometer Data

<ofv\
(circlt ont)

or ground)Depth of well (from toi

Depth to water (from top bf PVCW ground)

Radius of casing

Cuing Volume

Development/Purging Discharge Data

Purging method

Start Purging

Stop Purging

Monitoring

i Time: j

•Z?.S£-
q4^_

c t>

1-7,^
3 n

feet

feet

inches
feet

cubic feet
gallons

c o o M,

Date

Dtte:

Time-.

i Time:

Dtte Time

I- /n ) i^3

• -^n
;

: , J /

•

Volume discharged
(gab)
X
/

/ . <~T
-z^
-7 -5~
-3
•^•T'
i_7

Temp
JF)
'3^.7.
S'/.tr

t^£* _j_ - ' • - '
s^ >
5T-C,
€^.S
r,.<-
^•T~

PH

""' -t3
"7-5O
-^.7<?
^. "2
-C .-=:•)
.'-..*0
f~.i-z.
'* ?0

Spec.Cond.
(mS/cm)
/ '- >o
' ' ** **̂ \' 00 '

/ 650
i ^rs? o
/ i, a-tr?
' ',- -5--O

lo "?" O
1 -7 ZO

Turbidity Appearance of w»ter
(NTU) ; and comments ;

/ ^SS-: ''•*.?•' • ^tf- v!
/ i. :

/ i <
/

/ \-t.r-' 1"" "*•*: -•' " '"
' » (

/ V~

/

/

/

M

Water Level Recovery Data
Star: of recovery

Monitoring Date

D»a:

Clock Time
(hh:mm)

Time: I

Elapsed time I Water Level (feet)
(mini) i Measurement pcinc

1
1

i

;

i

j
i
i





Gokl£T
Associates

Well Purging and Recovery
r-SAt-Co C.X/ £-S»

-2300 • •(
Sheet 1 of

Location
Monitored by:

f-C,
V\- Date:

Well/Piezometer Data

(circli ont}
Depth of well (from top of P_VC or ground)

Depth to vernier (from top ofPV£ or ground)

Radius of casing

Cuing Volume

Development/Purging Discharge Data

Purging method

Start Purging Dtte:

Stop Purging Date:

77^7
n.

' Time: ! j> ^ /

Jfeet

feet

inches
feet

cubic feet
gallons

Time.

j Time:

Mooitoring

Date

i • I • [h

Time

- - , 5 —
^ ' ' j

^Z O

Volume discharged

. /
- - -^
, 7

~~=L

' E>

Temp

i/L.! $
ii<£f, Z
fl?>.\a
<=& ,~2-
Ll'C1 ,"1

PH

'•> u ~
'-•5*
S- (ol
'- . * i
' - <~~~

Spec.Cond.
(mS/cm)
5"=?Q
^ 96
^£ C»

/ O^^5

' '^ 5'J"

Turbidity
(NTO)

/
/

/
/

;
I

Appearance of wtter
and comments :

')/" •/ c ! -' ̂ . •/ -( -Ts^ \y
1;

M

L'--- --/>r-«-'^- .'*-.•? ^
.,

Water Level Recovery Data
Siirt of recovery

Monitoring Date

DIM:

Clock Time
(hh:mm)

Elapsed time
(minj)

I
1
!
i

Time:

Water Level (feet)
Measurement p^int: .. .

.

,

1

I

t





FGoidr Well Purging and Recovery
SAAfc-Co

•2-500 •
Shert 1 of

Location
Monitored by: Due: Time:

Well/Piezometer Data

(eircl* on*)
Depth of well (from top of PVC or ground)

Depth to witer (from topofPVC^or ground)

Radius of CAsing

Cuing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Datr:

Monitoring

I feet

I feet

.5"

rj^
r\7J

inches
feet

cubic feet
gallons

•/f 2-

I ., ' / ' O Time:

i Tune:

Date

"' //^

Time

/ 5 •••••'

• £T> O
1 < r / 3
/ ^ ' ^
'5T O

Volume dijchArged
Ca«ls)

\ is, v"Tln L-

.c
;/

\-<>
-7

•Y.X
^ •?

^
^

^'

Temp
TO

— ——
• -. '
; .' ̂  <T
/ '-'• *

- •. 1
^'J , <~
•=:• /

^

PH

~

~^~ *.! '

—— -.'*

7, -a, ̂ ,
- 9^

:.2.€"
- .-7 =

Spee.Cond.
(nvS/cm)

•3 co
j"'" .-^
/ ^ 1 ,-^»

/ ^ :- D
r- i>o
/•^ - ''>

Turbidity
(NTU).

/
/

/
/

,

'

Appearance of water
arid comment! :

i

>-! . ^,- ; - •/-• y'

| l

' '
Water Level Recovery Data
SLIT: of recovery

Monitoring Date

Date:

Clock Time
(hh:.-nm)

! Time: i

EUpscd un-.c Water Level (fee:)
(minj) Measurement poinc

i

1

!

1

i

i j





'Gdd£rAssociates
Well Purging and Recovery

Sheet 1 of
<:l^3

Location
Monitored by: Date: Tirne:

(circl* one)

Well/Piezometer Data

Depth of well (from top ofPVC

Depth to wmtcr (from top of PVC or ground)

ius of casing

Cuing Volume

Development/Purging Discharge Data

Purging method

Stirt Purging

Stop Purging

Monitoring

Date

Dats:

/ -" •>

/ L>~
£^~

. .' ̂
• "•"£

'i '\couM- "5v5i
U / / - ;

1 ' •

feet

feet

inches
feet

cubic feet
gallons

Time: ' ̂  - ' J \

Time: i •5 t̂5"

Date

' - /lO
j ' (

1
' , /

V

Time

. ;_ .. ———

' -7 l •' ̂
/S-./-7

Volume discharged
(g«ls)r
/

/. '.
^-

/

/
/

Temp
en

i-~^r\
~ '. . i"

"
• ' • • •_•>
,

/

pH

~y . • n
"~ , "7 /

- • v • /
- ';">,

Spcc.Cond
(mS/cm)

/ - . - o
? r"1

i • ; /, o
/S -10

!

Turbidity
(NTU)

/

Appcannce of wmtcr
«nd comments :

l f - ' r - i ' -. •'• , ;
:

t

Water Level Recovery Data
Surt of recovery

Monitoring Date

Da*:

Clock Time
(hh:mm)

! Time: '

EUpactd time Water Level (f«t)
(rnir.s) Measurement poinc

^
i
i
'

i

i
i ;]





Well Purging and Recovery
Sheet 1 of

Location
Monitored bv:

P-/0
Dtte: Time: |

Well/Piezometer Data

Depth of well (from top of PVO^rjround^y

Depth to wmter (from toffof PVC or ground)

Radius of casing

Cuing Volume

Development/Purging Discharge Data

Purging method

Start Purging Dtte:

Slop Purging Dtte:

Monitoring

Dtte

\ Z/l i
'

Time

<??£ O
ft^Z ^

Volume discharged
fells)

~ K . - T . t L -

Temp
fF)

-^ —— -H
•* \ 37.1
/

1 t.<?

/~>^?c\

\

•£

-2 .£-

^Z,-5"
50- ̂
^."y

1 IS*5- Ifeet ^.-..p «:; -. /.i
1

1 ^/ '- Ifeet

/tT j inches
feet

1 "Z ̂  cubic feet
C> . £ 1 gallons

\ ] £ C L ^ M ^v-i-r^M !7 *
I 2 //' Time: | f^^l^f \

,
1 2. / 1 1 • Time: O'C^,^

pH Spec.Cond. Turbidity Appearance of water
(mS/cm) (NTU) and comments I

7 •J'} "2>o ] 1 / \jfjL~f ^ L^-j^y :
^,.^7 *Z-j£ ! / " :

-i. o^ J, /5 / i M

•")*»-» — i — ' — i 1 / ^ ^ .» _. . i . ./• 2-7 / 1> / • / f-^u^^JLe^" ' y '
-7. -3 | —7 'V'l^ : 1

J/^. 1 I ~; .-zs" •? *•/.£ i >•

I

I ,
i /

1

!

Water Level Recovery Data
S'JL-t of recovery

Monitoring Dtte

Dfx:

Clock Time
(hh:mm)

: Time: |

EItpscd time I Wtter Level (feet)
(mir.s) i Measurement point

1
1
1
i 't

t 'i
i ;
I i
I i
i ii ;
i i





_r ^^^-^ Well Purging and Recovery
^Associates £&te,/ KAA^CO c.x/ ACS*

_____^73 -23oO • >i
Location
Monitored by:

Well/Piezometer Data

Depth of well (from top of PVC

Depth to water (from I

Ridius of casing

Cuing Volume

Sheet 1 of

Purging method

Surt Purging

S:cp Purging

Monitoring

i p., l^__
'

i V\. ^Je^.LRj/2_ 1 Date:

ta

(circlt one)
"PVC Qf-grSund^JI>

( _ « — - — "
)fP^C or ground)

ging Dbcharge Data

Date:

Date:

. .
\-2-fllft-1 Tjr.e: j /?^S~

-z i- -'" -T' r
-ZZ ^- Ifeet

-2. U- jfeet

' ̂  inches
|feet

~? c? • ^ ^ cubic feet
. £, y gallons

V/AfO^^i "S!s/5-r "_A-f i
,

I Z /// 1 rime: ( /Z.^5" i

\~Z / \A i Time: [ I ^ \ O

Date

^ /(/

'

1

Time

/ ?^"7

/ 33 2_

;^/O

Volume dbcKarged

:i- i-r /" '-
/

^
3
/

Temp

fZl.C,
50.5-

C / ' ' /
j^7 £T

PH

~7.'3o
~L,Z~/
-7. (3

-7 . / c;

Spcc.Cond.
(mS/cm)

-is,? o
7.1 ~~IQ
1Lt^> O

-;- 7 V

Turbidity
(NTU)

1
j

1
I

i

I
1

1
j

1

Appearance of witcr
and comments :

\J<J? •/ C '~~* * £^~f - •cSjf }

'j •
•^

i ' **'j~-*Tcl / C l 'vC 'v -L-

Water Level Recovery Data
S'-ir: of recovery

Monitoring Date

D«a:

Clock Time
(hh:mm)

Elapsed time
(mins)

1
1
1

T'jne: |

Water Level (feet)
Measurement point:

i
i1
•
,

:
I

J
(

1





(ftAssociates
Well Purging and Recovery

AAtco c.
-2300 . ̂

Sheet 1 of

Location f- 1 ^ (&£***-£- sot^f
Monitored by: | ^- ¥-£~\-\*&J^. I ^*~

Well/Piezometer Data

(eirslf_ont)
Depth of well (from top of PVC o<^ground^

-^^
Depth to water (from top of PVC dfgrounip

V — ^^
Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Dale:

> V^t>
. ,

\~Z-J \'L-Jc\~l \ Time: [ |0~?O

Z-E>^> Ifeet

V-^ Ifeet

$ inches
feet

?_O . o cubic feet
• I Z- gallons

VJAci/u^ "5y5T^yi \
\~L- \\~L Time: | / O?O i

1 ? / ' 'Z-' 1 Time: | / O "3> 1

Monitoring

Date

n/i-L

Time

\02^

lozb

'OTg

IO~>\

Volume discharged
C««l»)
/t?
/

i.T
-Z-
3

3.5"
V

Temp
OF)

£/5,°|
57-^
53. V
55-- c,
6H. 3
S"*. V
^H.y

PH

^.?3
.^.Wff-
6-5CP
(S.SC.
6>-&7_
^.60
f-,.AV

Spec.Cond.
(mS/cm)

Vc>"7O
z 7^0
7-^-^0
•z- i(io
T ; so
T f c & O
^6 ~|O

Turbidity
(>m»

I
1

I
1

/
i

i

/
/

/

Appearance of water
and comments i

\\Sii dU<^ v - P^w/vj
L-I :

H
'̂

K-u'̂ j-'-t <_y • - • •
i .

•"V

[ 'W

Water Level Recovery Data
Star: of recovery

Monitoring Date

Dice:

Clock Time
(hh:.-nm)

Elapsed time
(mins)

1
1
1

Time: I

Wtter Level (feet)
Measurement poinc

i
;
1

,

1

_ [
,
1





Well Purging and Recovery

Location
Monitored by

^11 -2300 • V
i D i/
1 \~ \\o

1 K- £€-UUt/2_ 1 D»*:

Well/Piezometer Data

(circle one)
Depth of well

Depth to wmtc

Radius of cuii

Cuing Volum

Developn

Purging methc

Start Purging

Stop Purging

. ,
\LJ\7 fa~l i Time: [ ;^;V

(from top of PVC or ground) ( 2.~Z -^ Ifeet

r (from top of PVC or ground)

"8

e

tent/Purging Discharge Data

?' feet

/^~" i inches
Ifeet

'~ViZ^ cubic feet
.19, gtlloni

rf | M f r - ; . ; u ->^^/<

Dtte: |

Due:

2 /'T /<Sr-5 ] Time: [ ^7^ ;

^ c- ! Tiir.c: [ ' < 7 .-.

Monitoring

Dtte

. ^

Time

l^?3

1 3^"^
;-v-s.J

1 ?"?6>

Volume diacrurgcd

- 5"
/

/ ^
'(..
2>
:/

Temp

£9?
cT?."!
^7r C,

5c.O
S3. ',
^ v 15

PH

~^- i-~\*>
i.'i'3

"7--o
"^.t T.
~I-7O
I . ' Z - I

Spec.Cond.
(mS/cm)
I ~? O
i ~i 5TO
' "~12o.
i ,- ̂  ^
i n 1 O
' "^ -/O

Turbidity
(NTU),

/
/

/
/'

/

/
/

/

Appcannce of witcr
and comments i

"]f>-t ^}/rr~' - Ff'vsj/
1 1 '•

I*
>

f-.'/»~.*'«-' '
/

Water Level Recovery Data
Stir: of recovery

Monitoring Dmte

Cttt:

Clock Time
(hh:mm)

Time: i

E!tp»cd time j Witer Level (feet)
(mins) Measurement point

i
! i
1 :
( '

I

!
i ;

1 1

1 :
1 1
1 i
1 J





Well Purging and Recovery

Location
Monitored by: D.*: Time:

Well/Piezometer Data

(circlt on€)
Depth of well (from top of PVC or ground)

Depth to water (from lop of PVC or ground) '

Radius of casing

Cuing Volume

Development/Purging Discharge Data ^

I feet

Ifcet

J inches
I feet

cubic feet
gallons

Purging method

Start Purging

Purging

<y

Date:

Dtte:

Time:

i Time:

Monitoring

Sheet 1 of

<T

Date

1 -.- - •".
i

Time

~~ •
. - •>

.. • -

• ; - . • •

Volume discharged
&•!»)

, . " ' " __ . -

--

• •
f~

.'̂  *•*>

^

•

Temp
CF)

T~ • y.
JTCT. "2,

e-4~.-S"
--'\ -

•̂  .'" «"•

rT ' '-^

———— <T-«K — ~

pH

'~ ""*•*

- *o/ v -
• ^ «.. ... ^
- v •

' %

-3T-

Spec.Cond.
(mS/cm)

'- "_ .^
"- -• : '"i
-••--• ' -x
'- '- 1 " ')

/

Turbidity
(NTU),

* --K

Appearance of wmtcr
and comments

£• . . ' • * . ' - ' *
* / •

' • • . • - " . ' - .•. * • •

Water Level Recovery Data
Sur: of recovery

Monitoring

Dta:
5

Date Clock Time
(hh:nun)

' Elipscd.lune
(mini)

Water Level (feet)
Measurement poinc

I
i

1
'f *'

, - i *
'W % i— * —————— i

\1 ;
1 I 1





Goidpr Well Purging and Recovery
/ -*v

^73 -Z3oO • y
Location j P~ Q
Monitored by: 1 *~\« ̂ -C-UL-'V .̂ 1 Date:

Well/Piezometer Data

fcirelt on*)
Depth of well (from top of PVC ^groimJJ^:)

—— ~^^
Depth to water (from top of PVC ofgrounTJV

V — -^^
Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

~— " Sheet 1 of

, j

V£/| | /en Time: [ / ""X"

*- / ? • < •.<"rXAp 5/U
"? O • ^ 3 1 feet

--C, Ifcet

> 5" inches
feet

'4.33 cubic feet
7- 5^i gallons

\ j ( \ f _v"M^ •^y';"nt>'-l/ •
(2- /'.' '*7 \ Time: 1 i / W O ;

.
^ / '/ i Time: 1 / h 5" t

Monitoring

Date

———— / ——1 I"2- /"
'

Time

1 bl^T"

•f, 5"b

Volume discharged

.<~
"Z-

V : tT"
S -15"v

^^
^^

^

Temp

5"/."7
5"/ 'i
^.<T
J-c ^
5"' ^/

?H

-.so
7.73
l. vV
7 .WO
-, <3

Spee.Cond.
(mS/cm)

7 OWO
? ofe O
7. o? O
- c- Lf(.>
1 o'-IC'

Turbidity
(NTU)

I
I

1
I

1
I

I
1

j
1

Appearance of w«tcr
and comments ;

\Jt6v C-'/rS^y -kt'J's'A
I 1 :
M
V,

K""^- ' ' 'i
i

Water Level Recovery Data
Siir: of recovery

Monitoring Date

Dtte:

Clock Time
(hh:mm)

Time: '

Elapsed time Witcr Level (feet)
(mins) Measurement point

i

!

i

1

I

1 !





Well Purging and Recovery
a\tes vtfcrtfc/ ^AASLCO c.x/ £.-s* Sheet 1 of

Location M 1
Monitored by: 1 W ^C-t-LA^— \ Date:

Well/Piezometer Data

(circlt one)
Depth of well (from top of PVC or ground)

^ -'
Depth to water (from top ofP"VC)or ground)

l ^ ^ > ^
FUdiuj of casing

Cuing Volume

Development/Purging DUcharge Data

Purging method

Start Purging Date:

Stop Purging Date:

. .
V2y ̂ /^l i Time: [ l"l?^

^IKlC Vjf /.7/ '

7 L.I 1 ]fcet
^— ——— -~-_

^,nC !f«t /^ •"?• 7 ~-i ^^-'
I inches"" — -— — ̂ ^

feet

1 \>~\S cubic feet
^ "Jg gilJonj

,,,r,w P^

^ If CT^C PU>«p i

17/13 ] Time: j 1^3^ \
.

12/13 Time: [

Moaitoring

Date

1 (I //3

Time

i^V>?

7 ^ I O

-
1

Volume discharged
tol«)
•7_

'i
.̂
?»
in

Temp
CF)

tff"<<f/7
-\l*-L^^^
H?^

pH

~1.[0r/..^7^
-7-1?,
1 cfo
-1.12,

Spcc.Cond.
(mS/cm)
li?-0
1 ^10nz.0
/ 7^
'1 10

Turbidity
(NTU1

1

———— 1—1
———— f~

I

Î

Appearance of w»tcr
and cqmmenti ;

•^(/^UT'v^ C**u2>y;
1 :
'1
( '
\ ^

S'JTt of recovery

Moniioring

overy Data

Date

1 ———

Date:

Clock Time
(hh:mm)

! Time: \

Elapsed time Water Level (fee:)
(minx) Measurement point

i
i
'

1

1
i ;
i i

a- M





Golder'Associates
Well Purging and Recovery

^AASLCO c.-
-2-JoO • ̂

Sheet 1 of

Location
Monitored by: Date: i Tine:

Well/Piezometer Data

(circlt
Depth of well (from top of PVC or ground)

Depth to water (from top ̂ f PVC/or ground)

Ridius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Dtte:

S^p Purging Dtte:

Monitoring

y c*^ £•• rj• | - ' &

"^."-/M
i s

"L (,. 5-y
i-7 i ^~""

feet

feet

inches
feet

cubic feet
gallons

- j e

'T< 1

". *> Time:

Time:

Date Time Volume ducharged Temp pH Spec.Cond.
(mS/cm)

Turbidity
(NTU)

Appearance of wmter
ir.d comments

Water Level Recovery Data
Siart of recovery

Monitoring

Dtas: ijne:

D«te Clock Time
(hh:mm)

Eitpicd time
(minj)

Water Level (fee:)
Measurement poinc

i
;
'

1

i

1

!





^Sooalates
Well Purging and Recovery

Sheet 1 of

Location

Monitored by:

Well/Piezometer Da

Depth of well (from 100-0"

Depth to water (from top'

Radius of casing

Casing Volume

Development/Pur

Purging method

Start Purging

Step Purging

Mooitoriag

Date Time

1 c /i '-, tj.'Oti

\ v- 4
H« ^e4-Ut/2_

. .
1 Date: VZVl^/^l Time: [

u

fcirclt ont)
"PVcTftr ground)

jf PVC or ground)

•ging Discharge Data

Volume discharged

I
-z.
•5

^•t/£)

Date:

Temp

r-'l .r\
~fii*'ij-f c->

i •
1 1- • i- <ir j

1 "7 . CD 1 feet
/ '

-{L-T^ Ifeet ^ Z'« - o u( fc 'c V .

/ " inches — - ~~
feet

[^..75" cubic feet
1 1 °\ (a gallons

S« ,,W^,L (•**.

£\* c-iT\C- J5vJM-£> !
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L O G I: C

1927 N. 1275 ̂ cad

O f f i c e ( 9 1 3 ) 5 4 2 - 2 5 ' 3

F a x ( 9 1 3 ) 5 4 2 - 3 9 7 1

ora, Kanr.as

December 19, 1997

Colder Associates, Inc.
Attn: Mike Keller
200 Union Blvd.
Suite 500
Lakewood, CO 80228

RECEIVED
DEC 2 6 1397

COLDER ASSOCIATES
97-66-1 18

RE: Final Analytical Report for the Former MARCO Refinery in Chanutc, Kansas.

Mr. Keller,

Hydro-LOGIC, Inc. (HLI) is pleased to submit the analytical results for the above referenced
site. A total of 19 soil samples and 23 groundwater samples were anaK/ed for purjjeable
chlorinated hydrocarbons and aromatic hydrocarbons, by USE PA method 8021, and for total
petroleum hydrocarbons, by method OA-2. Additionally four (4) duplicates and two (2) drum
water samples were also analyzed. Analytical results for all samples follow on the enclosed
laboratory data sheets.

HLI appreciates this opportunity to provide our environmental services. Should you have any
questions or require additional information, please call myself or Don Dulaney at ("85) 542-
2518.

Sincerely,
Hydro-LOGIC, Inc.

U
Peter Guy
Environmental Scientist/Chemist

Attachments





ANALYTICAL REPORT

Clienl/Site: Colder Assoc./MARCO Refinery
Sample ID: P10-S-1 7.5'
Date Sampled: 12/9/97
Date Analyzed: 12/9/97

Simple: 1 <>t -48
Method: tF'A 8021
M.itrix: Soil

Analyte Concentration Detection limit

Dit hlorodifluorormMhane

Chloromethanp

Vinyl (blonde

Bromomethane

Chloroethdnp

TtK hlorofluoromethdne

1,1 -Du hloropthpnp

Mpthylene chloride

trdns-1,2-Dic hloropthpnp

1.1-Dn hloropthdne

Chloroform

1,1, 1-Tnchloroelh.ine

Cdrbon tetrat blonde

1.2-Dichloroethdne

Truhloroethcnp (TCE)

l,2-Di(hloropropanp

Bromodu hloromethdnp

os-l,3-Dichloropropene

trans-l,3-Dic hloropmppne

1,1,2-TrnhlonxMhanp

Tplrachloroelhpnp (PCF)

DibrorruK hloromethanp

Chloroben/pne

Bromotorm

1,1,2,2-Tptra< hloroethanp

1 ,.t-Di( hiorobenzenp

1,4-Dic hloroben/pne

1.2-Dn hlorobenzene

< 5 0

< 3 0

< 50

< 5.0

< 5 0

< 5.0

< 5.0

< 5 0

< 5.0

< 5 0

< 5 0

< 3 0

< 3 0

< 5 0

< 5 U

< 5 0

< 5.0

< 3 0

< 5.0

< 3 0

< 5 0

< 5 0

< 5 0

< 5 0

< 3 0

< 3 0

< 5 0

< 3 0

5 0 Mfr'kK

3 o M R - V H

3 0 n f rVs

3 U uifkR

3 0 n B V n

3 0 ui ' .VR

3 0 ia;V;.;

3 0 M£3VR

3 0 i . jVkR

3 0 , :nVi ;

Units:

1. pg/kg

Signed__
Analyst - Peter Guy

Micrograms per kilogram (parts per billion).





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P10-S-1 7.5'
Date Sampled: 12/9/97
Date Analyzed: 12/9/97

Sample: 1 oi 48
Method: LPA 80J1/OA-2
Matrix: Soil

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit

10.0ug/kg'

lO.O^R/kg

10.0 jag/kg

10.0ng/ks

30.0 ng/kg

10.0 us/kg

1.00 mg/kg-

Flag

.

.

.

1

.

.

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per kilogram (parts per billion).
2 rng/kg Milligrams per kilogram (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: (".older Assoc./MARCO Refinery
Sample ID: P18-S-1 3.0'
Date Sampled: 12/9/97
Dale Analyzed: 12/9/97

Sample: J o! -4K
Method: [P^ IU1J1
Matrix: Soil

Analyte Concentration Detection limit

Dit hloroditluorompthdne

Chloromelhdnp

Vinyl ( hloridp

Bromomethane

Chloroethane

Tru hlorol'luoromplhanp

1 , 1 -Du hloropthpnp

Mpthylpnp i hlonde

trans-1 ,2-Du hloropthpnp

1, 1-Dn hloroelhanp

Chloroform

1 , t , 1 -T ric hioroelhdnp

Carbon tptrd( hlondp

1 ,2-Dic hloropthdnp

Truhloroplhpnp ( T C E )

1,2-Du hloropropant*

BromodK hlommethane

c' is-l ,3-Di( hloroproppne

Iran ".-1,3- On hloroproppnp

1, l , 2 -Tn< hlorocthjnp

Tplrd( hloropthpnp (PCE)

Dibromoi hloromethanp

Chlorobpn/pnp

BromoUirni

1 , 1 ,2,2-Tplra( hloroplhanp

l,3-Di( hlombpnzpnp

1 ,4-Dirhlorobpnzpnp

1,2-Dic hlorobpn/pnp

< 5 0 " 0 in;!- 1-,'

< 5 0 " U ii y. ki;

< 5.0 3 (I Mi;kg

< 50 3 (I niv'ki;

< 5 0 3 il i i^kK

< 5.0 3 Cl un\K

< 5.0 3 0 us/kg

< 5 0 3 o Mi;\i;

< 5 C) ". C i.^Vi;

< 5 0 3 C i.i'.V.v;

< 5.0 3 0 i :v iK^

< 5 0 3 C ;.i; ..v;

< 50 3 ii i.i'. k-i;

< 5.0 3 (I ,.U\K

< 5 0 3 0 ,.nVK

< 30 :. t ' n n V } -

< 3 0 50 ,:;iV};

< 3 0 3d i ;;.;•..;.;

< 3 0 3 u .,;•. KI;

< 3 0 '. C in'. KI;

< 5 0 3 0 n.ckK

< 5 0 3 o uiyVp,

< 5.0 3 0 |II;'K(-

< 5.0 '. i! LC.'.I:

< 3 0 5 II ,,..'. ,.!'

< 5 0 3 (i .u'. i y.

< 3 0 3 0 ui'.'ki;

< 5 0 5 (i ,^-ki-.

Units:

1. ng/kg

Signed_

Micrograms per kilogram (parts per bill ion).

Analyst - Peter Guy fj





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 2 oi'48
Sample ID: P18-S-1 3.0' Method: ERA 801M/OA-2
Date Sampled: 12/9/97 \Utnv Soil
Date Analyzed: 12/9/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit

10.0 (.ig/kg1

10.0 us/kg

10.0 us/kg

10.0 ng/kg

30.0 ng/kg

10.0 ng/kg

1 .00 mg/kg-'

Flag

.

.

.

.

1

.

_

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per kilogram (parts per billion).
rng/kg Milligrams per kilogram (parts per million).

Signed__
Peter T. Guy
Analyst

H v a r c - L O ^7





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P18
Ddte Sampled: 12/9/97
Date An.ilyzed: 12/9/97

Sample: 1 ol 4H
Melliod: LPA 8021
M.ltnv Water

Analyle Concentration Detection limit

DK hlomdifluoromethjnp

Chloromethjnp

Vinyl chloride

Bromomethdnc

Chlorot'thane

Tnchlorofluoromethdnp

1,1 -Die hloroethenp

Methylcnp chlondp

lrjns-1,2-Dic hloroetht'ne

1, l-Di( hloroethjne

Chloroform

1,1,1-Tni hlot(«'thjnc

Cjrbon icUdihlondc

1,2-Dic hlorocthjnc

Trichloroethpnp (TCl)

1.2-Dic hloropropanp

Bromcxiic hlorompthdne

ci»-1,3-Dii hloropropenp

Irans-1, J-Di( hloroprctpem*

1,1,2-lru hloroclhjne

Tetrj( hloroethenp I f^Cf )

Dibroniot hlorompthanc

Chlorobcn/cnc

Bromolorm

1,1,2 .2-Tc l r j ( hloroethjne

1.3-Dii hloroben/fnc

1.4-Di< hlorobcnzenc

1,2-Du hlorobcn/pne

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1.0

< 1 0

< 1.0

< 1.0

< 1.0

< 1 0

< 1 0

< 1.0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1.0

< 1 0

' 0 ; : V . I

1 I) .Ili'l

i ;),.('.i

1 0 ;:, l̂

1 0 >ii;'l

1 0 Mtl'l

1 0 LlfV'l

1 0 iciv'l

! 0 .ui'l

! vl ,11; I

Units:

1. Micrograms per liter (parts per billion).

Signed_
Analyst - Peter Guy /•





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: ,J or 48
Sample ID: P18 Method: U'A H021/OA-2
Date Sampled: 12/9/97 M.itnv Water
Date Analyzed: 12/9/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit

2.00 nR/r

2.00 ng/l

2.00ng/l

2.00 us/1

6.00 ng/l

2.00 nR/l

0.50 miv'l-'

Flag

.

.

1

_

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P9-S-1 1.5'
Date Sampled: 12/10/97
Date Analyzed: 12/10/97

Sample: -1 ot 48
Method: LF'A 80J1
Matrix: Soil

Analyte Concentration Detection Limit

Die hlorodif luoroniethane

Chloromethane

Viny 1 ( hlonde

Bromomethane

Chloroethane

TrK hloroiluoromt'thane

1, 1-Dic hUmx-thene

Methylene i hlonde

Iranv-l,2-L)i( hloroethene

1 , 1 -Die hloroethane

Chloroform

1,1, 1-1 nt hlnroelhane

Carbon lelrae hlonde

1 ,2-Du hlorcx'thane

Tni hloroelhene (TC£)

1,2-Dic hloropropjne

Brumodu hloromelhane

( is- 1 ,3-Di( hloropmpene

Trans- 1 ,3-Di( hloropropene

1 , 1 ,2-7 ru hloroelhane

TeUdchloroethene (PCE)

Dibromoc hloromethjne

Chloroben/ene

Bromolorm

1 . 1 ,2,2-Te:rj( hloroelhane

1 ,3-Di( hlorobenzene

1 ,4-Dit hlorol>en/ene

1 ,2-Du hlorobenzene

< 3 0 3 0 ;ii; ki;1

< 3 0 ", (i uv.^i;

< 5.0 3 u .u'.'U;

< 5.0 3 C) ni'. KJ.

< 3.0 ', c (.(-.Vj!

< 5.0 3 C u K - K g

< .3 0 ', o nv.V>;

< 3 0 3 (1 nf/KR

< 5 0 3 (I ni;Vi;

< 3 0 3 0 .u'.kv;

< 5.0 3 (i ^ivV>;

< 50 3 :'.,--.>:

< 3 0 3 ;i ,.c\i;

< 3 0 '. .' \.f.\f

< 5 0 3 Oi.jiVi!

< 5 0 3 0 MV.^K

< 5 (1 3 0 iii-.kf.

< 5 0 " u ..nVc

< 5.0 ".u m; KV-

< 5 0 3 (1 ,:i; VR

< 5.0 3 (i ni; ki;

< 5 0 3 (1 uii'kR

< 5 0 3 11 iH'Ai;

< 5 0 3 0 i:n ki;

< 3 0 3 C .^.Ki;

< 3 0 3 U I...;KI;

< 3 0 ". ; .11; NI;

< 3 0 3 ; ;.i; ^j;

Units:

1. ug/kg Micrograms per kilogram (parts per billion).

5igned_
Analyst - Peter Guy U





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Simple: 4 of 48
Sample ID: P9-S-1 1.5' Method: EPA 802TOA-2
Date Sampled: 12/10/97 M.itnv Soil
Date Analyzed: 12/10/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

10.0 ng/kg'

10.0 ng/kg

lO.On&'kg

10.0ng/kg

30.0 ng/kg 1

1 0.0 ug/'kg

1 .00 mg/'kg-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per million).

Signed___
Peter T. Guy ' /
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P8-S-1 2.0'
Date Sampled: 12/10/97
Date Analyzed: 12/10/97

^,nn;ilc f> ot -iH
Mclhoci t PA HOJ1
M.itnx So,]

Analyte Concentr-ilion Detettion limit

Die hlorodir'luommethjni'

C hldrumrthdne

Vinyl chloride

Bromomethjne

Chldrdt'lhdne

T ri( hlorolluorompthjne

1 , 1 -Die h lore Athene

Methvlcn*1 chldndp

trjns- 1 ,2-Dn hidmethene

1, 1-Dn hldroelhdne

Chlorolorm

1,1, 1 -T ru hltmx'thdnp

Cjrbdn tctr jc hlondt'

1,2-Dichldrdplhdrie

Tnthloroethenc (ICE)

1 ,2-Du hUimprdpane

Bfdmddic hldrdmethdnp

c is-1 ,3-Dit hlornpropene

IrdHs- 1 , 3-Dic hldrdprdppn**

1 , 1 ,2-Irn hldrtH'lhdm*

TeUdi hkircK-lhcne (PCE)

Dibromdt hlordnielhdnp

Chlorobcn/enp

Brdmofdrm

1.1.2,2-Te'rj(hlo'(M-ihjne

1 ,.t-Du hlofdben/ene

1 ,4-Du hldfdbcn^pne

1 ,2-Di( hldfdbrn?enp

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<'

<

<

<

<

50 : <: t.£\.\\'

5 0 5(M!i :Vi ;

50 -, r Mi;'kt;

5.0 5l! . .^t^

5.0 ", i) ,iy.Tu:

5.0 5 0 iiyAfi

5 0 5 0 uy'ky,

5 0 5 II , iyVy

5 0 5 H . 1 ( 1 K > ;

50 MI uU-'-y.

5.0 5 0 I^KI;

5 0 M't.'. '.KK

5 0 " C. ia'.\n

5 0 5 >! i .vvVi;

5.0 "> i; uitVi;

5 0 ' (l i.y.Vp

50 Mini; Vy,

5 0 " .' ,.'.'. M:

5 0 '. '.' i.y. KJ;

5 0 5 i i i . \\ \. y.

5.0 5 li i.y. Vi;

5 0 5 C i.y. ..i;

50 M'uy. kj ;

5 0 M ' i . c V y

5 0 M' i.e. KI:

5 0 ". !• ....: ..y

50 51 ' ,.y. Kk :

5 0 5 0 ny.'ky

Units:

1. ug/kg

Signed_

Microgrdms per kilogram (parts per bil l ion).

Analyst - Peter Guy /





ANALYTICAL REPORT

Client/Site: Colcier Assoc./MARCO Refinery Sample: 5 oi 48
Sample ID: P8-S-1 2.0' Method: E PA 8021 'OA-2
Date Sampled: 12/10/97 M a t r i x : Soil
Date Analyzed: 12/10/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

10.0 us/kg'

10.0nR/kg

10.0 us/kg

10.0 us/kg

30.0 ng/kg 1

10.0(.ig/kg

1 .00 mg/kir

Key to Flags

1 . Detection limit is for the sum of the three (3) x\ lenes.

Unit Conversions:

Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

Signed______
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Asboc./MARCO Refinery
Sample ID: P8
Date Sampled: 12/10/97
Date Analyzed: 12/10/97

Simple- d ill -)(!

Method: I l'-\ !U)J1
Matr ix \ \ . i tcr

Analyte Concentration Detection limit

Di( hlorod,lluorom**thjne

C hloromrthdne

Vinyl ( hloride

Brumomelhjne

Chloroethane

Tri ( hlomfluommethjne

1,1 -Die hloroethene

Methylene ( hlonde

trjns-1,2-Dn hlorix'thene

1, l-Di( hloroethjne

Chloroform

1 , 1 , 1 - T f K hloroethjnt*

C,irbon Ictr^u hlonde

1,2-Dn hloroethjnc

Trichloroelhenc (TCE)

1,2-Dn hloropropjne

Bromodit hl(>foni**thdne

c is-1.3-D11 hloropmpcne

trjn1,-1,3-Dn hlofopropcne

1 , 1 , 2 - T r u hloriKMhjne

Telr jc hloKX'thene (F'CE)

Dibromoc hloroniethjne

Chlorol)en7ene

Bromotorrn

1,1 ,2 .2 - Telra( hloroethjne

1.3-Dic f)loroi)cn/ene

1.4-Dic h!orobt*n/erie

< 1 0

< 1 0

< 1 0

< 1 0

< 1.0

< 1.0

< 1 0

< 1.0

< 1 0

< 1 0

< 1 ',!

< 1 0

< 1 0

< 1 0

< 1.0

< 1 0

< 1 0

< 1 0

< 1 0

<. 1 0

< 1 0

< 1 0

< 1 0

1 II ..ti'i

' U .it1, I

1 I! ,iy. i

' '.i .i.vi !

Units:

1. ug/l

Signed___
Anjlyst - Peter Guy

Micrograms per liter (parts per bill ion).





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: (> o t -48
Sample ID: P8 Method: [PA 802 l/OA-2
Date Sampled: 12/10/97 Ma t r i x : Water
Date Analyzed: 12/10/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2. 00 us/I1

2. 00 us/I

2.00 us/I

2.00 ng/l

6.00 f.ig/1 1

2.00 us/I

0.50 rns/l''

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' fag/I Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed____
Peter T. Guy /
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P7-S-1 1.5'
Date Sampled: 12/10/97
Date Analy/ed: 12/10/97

Si'uplr: ." dl 48
Method t PA 8021
M.itnv Soil

Analyle Conceri

DK hlorociifluomrnelhdne <

C hloromr'hdne <

Vinyl chloride <

Bromomethdne <

tr.ilion Detection Limit

5 0 50,:v.V

30 ~>'>>\.y.^\

50 5 l',.v, KK

5 0 5 (! i.i: KI;

Chloroethdne < 5 0 3 I' uy, ky

Tnchloroiluoromethdne < 50 50[,i;ki;

1,1-Dic hloroethene < 50 3 0 ni;Vr,

Methvlene < hlonde < 5 0 50 Liy,Vg

trdrT,-l,2-Di(hlor<MMhene < 50 "(iip.'.kv;

1 , 1-Dic hloroclhjne < 50 5 (> .1:; M;

Chloruiorm (> '.

1. 1, 1-Tnc hloroclhdnc <

0 3 U ..;.• k.i;

-0 51'.^;;

Cdrbon lelrdi blonde < 30 5 1 1 ..;.•,'••.;

l,2-DKhloroe,hdne ; 0 3d .a-.Vi;

TrKhlor(H'!hene (FCE) < 5 U "» U .;V;'K^

1 , J-Dic hloropropjnt1 < 3 U "> U ui; Kg

Bromodu hloromcthjne < 5 0 ~> (' I:HK^',

t i>- 1 , 3-Du hloropropent* < .0 M'l.u"-.'.'

Kdn.-l.j-Uirhlomprooene <50 ',., .UK,

1, 1 , 2 - T t u hlorot-lhjric < 0 5 (i n: KI;

TeUde hloroelhcne (F'CE) < 5 0 5 (! ,:jl k^;

DibromcK hloromcthjne < 0 5 0 i.y.\y.

Chloroben/ene < 50 5 (i i.e. ki;

Brornolorm < .

1 , 1 , 2 ,2 -T tMrd t hlorcHMhjne <

1 . ̂ -Dn Hloroben/enc <'

1 ,4-Du hloroben/ene < :

1 2-Dn hlorot>en/ene <

Units:

0 3 (1 t,i;'k;.'.

0 " U .:;.•. ki:

0 3 n ,iy. ki;

U ' '.' .:>'. ki;

0 '. •.: i.l-.Vi;

1. ug/kg Micrograms per kilogram (parts per bil l ion).

^7 r\
Signed /idA'Tt^'s]
Analvst - Peter Ci





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 7 of -48
Sample ID: P7-S-1 1.5' Method: LP-\ 8021/OA-2
Date Sampled: 12/10/97 Matr ix : Soil
Date Analyzed: 12/10/97

Analyte

MtBE

Benzene

Toluene

Ethvlbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

2.63

Detection Limit Flag

10.0 fig/kg1

10.0ng/kg

lO.Ong/kg

10. Dug/kg

30.0 ng/kg 1

10.0ng/kg

1 .00 mg/kg-'

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' H8/kg Micrograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per million).

Signed___
Peter T. Guy /
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P7
Dale Sampled: U/10/97
Date Analyzed: 12/10/97

Simple: B (it -48
Mrtluxi: [P^ HOJ]
Matr ix : W.itcr

Concentration Dt'tec tion L imit

Die hlomditluomrm'Th.int*

C'hloronifthjne

Vinyl c hloncie

Bromomrthdne

C hlurcx'ihtine

T r i e hlorotluorurm'thiiru*

I, l-Dn hlorcK'lhene

Methylcne chloride

trjn«.-1 ,2-Dit hloroethrnt*

I , I -Di( hiorofthanp

Chlorotorm

I, l . l -T rn hlomcthdie

Cjrbcin U-trji hlorulr

T ,2-DK'hl(ir(ieth t inc

Tru nlorix'lhene (ICtl

l.2-Dichloropropjnp

firomocJu hlororm*thjnf

c iv- 1 ,.V[)n hloroprupenc

I runs- 1 , 3 - l ) i< hlofdpropenc

', l ,2-Irn hlorocthjnc

Ti-tr.Khl(ir(M'ihi'nc (PCE)

DibrortHK hlordaifMhjnc

Chlor(ib«in^fn<1

Bromtiforni

1 , 1 , 2. J-Tclrj i hluriHMhjnr

1 ,3-D't tilortibcn/enc

1 ,-J-PK hlorotjcn/cne

1 ,2-Di( hlordbt'n/t'ne

< 1 0 1 (1 ,u; ,

^ 1 t) '. 0 . .v ;

< 1 0 ' i! t.i;'i

< 1.0 ' 0 i.v. 1

< 1.0 i :> ,.-.: :

< 1 0 10 (;£'!

< 1.0 i 0 >.R' !

< 1 0 • (i fii'J

< l 0 id i.v'.'l

< 1 0 Id i.v'.'l

3 JO 1 d ,.i'.l

< 1 '.1 Ml .!•.'. i

<: l d : .' ..•-; l

< 1 d ; d ,1-v ' i

< 1 0 Id .11; i

< i d HI iiy."

< 1 0 id ia:

< 1 0 ' vl i:r,'i

< 1 0 ' d i . i'. i

< 1 0 ' d ..i;'!

< 1 0 ' d i.i'. 1

<• 1 d 1 (i :i,O

< 1 0 Id iii1. i

< l 0 id ni; i

< H) ' •.'. i.i:

< 10 ' ' ..i:!

< 1 (1 ' .' .:>', 1

< i o id nj:"

Units:

1. ng/l

Signed___
Analyst - Peter Guy

Micrograms per liter (parts per b

/•





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample 8 ot 48
Sample ID: P7 Method: LP-\ 8021/OA-2
Date Sampled: 12/10/97 Mat r i x : Water
Date Analyzed: 12/10/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2.oonR/r

2.00 j.ig/1

2.00 ng/l

2.00 ug/l

6.00 ug/l 1

2.00 ug/l

0.50ml;'!-1

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 ug'l Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

S i g n e d _ _ _ - f u ^ j
Peter T. Guy {,
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P9
Date Sampled: 12/10,".) 7
Date Analyzed: 12/10/97

Simple: V o' -i!i
Method [ P-\ (H)J l
M.itnx \ \ , i !er

Analyte Concentration i tion I imil

DK hlnrodi'ljororwThjnc

C-hli>rt)rm'!h4in<'

Vinyl < hlnnde

Bmmomi'thjnf

Chlcmx'thdnp

Tn< hlorntluoromethune

1 , 1 -Di( hlonn'lht'ne

Mcthvlcnc c hlonde

Iran*.- 1 ,2-Dic hlnrcM'thene

1, 1-Dn hlorin-thjne

Chlumtorm

1 1 , 1 -If K hiiirncihjne

C'jrlxin Iclr.n hlonclc

1 ,2-Di< hlorocthjni'

Tn< hidfDdhcnc (TCt )

!,2-Du hlompropjne

Brtimodu hloromt'thdne

n--l ,3-Dn hloropropcnc

Irdfi1" 1 . ̂ -On hltrn ipropt'HH

1 , 1 . 2 - T r n hlnnx'ihjnc

Tclr jc hlorocthcnc (PCE)

Dibronnx hloromt'thanc

Chlorobf-nzcne

BfomorOrni

1 , 1 , 2 .2 -Tc t ra i hlnriK-ih.int'

1 , 3-Qi t hl()r() l ) t 'n/cnc

1 ,4- [ " ) ic hiurolx-n/cnc

1 ,2-Du hlorobcn/enc

< 1 U

< 1 0 • ..: .,!•.

< 1 0 : .) l lV.',

< U) 10 ;iv-.'!

< l 0 ; ' i .,..-.

< 1.0 10 ujv' l

< 1 0 ID ,iy. 1

< : o i o ..i'.'i

< 1 0 10 .,v.1

< 1 0 1 '.1 .,;.; i

1 20 i U ,.i'. i

< H) Hi ..v.

<: l U H i . . i'. 1

< 10 H ) . . :\ !

< 1 0 Hi ..ill

< 11) ID ..;•, 1

< 1 0 ID .11; 1

< 1 0 H.) ..;•.'!

< H) '"..,.•. :

< HI

< 10 ' '.' .LI'.

< 1 0 i 0 ,L'.;

< 10 : '.' 1.1;

< 1 0 ' : in'.

< H) H' ..'.•. i

< H) ' u i

< 10 HI ,:•.'. 1

< 1 U ID .:•'. i

Units:

1. ug/l

Signed___
Analyst - Peter Cuy

\1icrogrjms per liter (parts per bil l ion).





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 9 01 48
Sample ID: P9 \U-tiiod: FP-\ 80J1 'OA-2
Date Sampled: 12/10/97 Matnv \Ya:ei
Date Analyzed: 12/10/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2.00 nft/l1

2.00ng/l

2.00 ng/l

2.00 (.ig/'l

6.00 ng/l 1

2.00 \\y\

O.SOmg,'!-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per liter (parts per billion).
2 mg/'l Milligrams per liter (parts per million).

Signed___
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P11-S-1
Date Sampled: 12/10/97
Date Analyzed: 12/10/97

Sample: HI ot 4H
Method: [PA 111).' 1
Matrix: Soil

Andlvte Conce

Du hloroditluornniclh.me <

Chloromt'thdnt* <

Vinyl ( blonde <

BromomrlhdO*1 <

Chlorocthanc <

Trir. hlomtluoromelhanp <

1 , 1 -Die hlorof'lhonp <

Mcthylenp c Hondo <

lrjn>.-l,2-Di( hloroclhcnt- <

1 , 1 -Die MorcM-thdne <

Chloroform <

1. 1 , 1 - T r u hlorix'lhani' <

( drt>on U'trdt hlondf <

1 ,2-Dt( hlorcx'lhane <

Tru hloroctrVne (ICE) <

1 ,2-Du hloropropdrif <

Bromodic hloromi-thanc <

t i s -1 , i-Du hloropropcnt* <

frdn1*- 1 . J-On hlorciproponc <

1 , 1 ,2-T ri( nUtriH'lhdne <

Tctrdi hlorocthcnc (PCE)

Dibromoc hloromelhjnc <

Chlorobcn/cnc <

Bforriolo'm <

1 1 2 , 2 - T c t r d ( hlitn (t'th^me <

1 ,j-Ou hloroix-n/i-ni- <

1 ,4-Du hlorobcn/enp <

1 . 2-Dit hlorobf n/crn- <

ntr.ition Detection limit

5 0 3 0 >:y\i;'

50 ", 0 .iy, ky

5 0 ", (i .11', ky,

5 0 3 O uy.ky.

50 5 (I .iy ky,

5 0 3 0 uyAy,

5.0 3 0 uyly,

5 0 3 0 >.y,'ky

3 0 3 0 i;V; ky

5 0 -, 0 ,.::\ti

~> 0 3 0 uy,Vy,

5 0 30, .y . . .y

3 0 3 (.' ,.y Ky

30 ') 0 u y V y

5 0 3 0 i . y V . y

30 30 ,.if.,y

'> 0 3 0 i . y V y

5 0 ' !• ;,!•. -y

5 0 ', (i ..y.Vy

50 'ill i .y ky

5 0 3o .a', ky

3 0 5 o i.y/ki;

5 0 3 0 ay,ki;

5 0 " 0 iiiv ki;

3 0 '0 ..•.'. i y

3 0 ' • • . ' ; . ! • . . .» •

5 0 - •'• i..; ..y

50 ' 0 . .•.'. y

Units:

1. ug/kg Micrograms per kilogram (parts per bill ion).

Signed____'I &L
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 10 oi -48
Sample ID: P11-S-1 Method: EP-\ 8021/OA-2
Date Sampled: 12/10/97 M a t r i x : Soil
Date Analyzed: 12/10/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration Detection Limit Flag

< 10.0 10.0 ng/kg1

< 10.0 10.0 ng/kg

< 10.0 10.0 ug'kg

< 10.0 10.0 ng/kg

< 30.0 30.0 j.ig/kg 1

< 10.0 10.0 ng/kg

< 1.00 1.00 mg/kg-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylene:

Unit Conversions:

Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

Signed___
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P11
Date Sampled: 12/11/97
Date Analyzed: 12/11/97

S.imple 1 1 til -!H

Method: (PA H021
M.itriv \\. iK"

Anal>1e Concentration Dvttrition limit

DK hlurodifluoromt'thdnt'

Chlomrnt'thjnc

Vinyl c hlunde

Bromomelhjne

Chlorofthjne

Tru hlorotluorormMhjnP

I, I -Die hl(>r(H*thpne

Melhylfne < hlonde

Udns-l,2-Dic hlcmxMhj'nt-

I, I -Die hlurotMhjne

Chlt>rc)U>rm

I, I, I -T ru hlimu'lhdne

Carbon tclfdt hlondr

l.2-Di( hloroclhane

T r i e hloreH'thenp (TCH

1,2-Dn hloroprofjjne

Bromocln hloromt'thjnt'

( t1'-1 3-Di( hinroproppnp

Irjris-1. V[);c hluroproprn*'

1 . 1 , 2 - T r u hli>rocth,inc

Tctrjt hUiriM'thcnc iPCE)

DtlifomcK hloronicthjne

Chlorobcn/cne

Bromotorm

1,1,2.2- I t ' t r jc hhiroclhjnc

1.3- [ ) i ( hlnnibcn/cnc

1.4-Du hlnmbcn/cnf

1,2-Du hlorotjcn/ent-

< 1 0

< 1 0

< 1 0

< 1 0

< ! 0

< 1.0

< 1 0

< 1 0

< 1 0

< 1 0

< i 0

< 1 0

< i 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

Units:

1. Mirrogrdms per liter (parts per bill ion).

Signed___
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 1 1 ut 48
Sample ID: P11 Method: f f ' A 8021/OA-2
Date Sampled: 12/11/97 Mjtnv \ \ j t c r
Date Analyzed: 12/11/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

0.566

Detection Limit

2.oonft/r

2.00(.ig/l

2.00 ng/l

2.00 uR/l

6.00 ug/l

2.00 ng/l

0.50 mi;/!-'

Flag

.

.

.

1

.

-

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ug/l Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed___
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client'Sito: Colder Assoc./MARCO Refinery
Sample ID: P10
Dale Sampled: 12/ l l /< )7
Dale Analy/ed: 12/11/97

dimple: I J o! -18
Melhod. i P-\ ( iOJl
M.itr i\ \\ jlcr

Analyle Concentration Detection limit

On hlnmclirluoromrth.in*'

Chlnrurm'thjnf

Vinyl i hloricle

Bromorm'lhdne

Chlo'octh jr t t*

Trii hlorotluumrm'thjnc

1, 1-Du hloriH-thenn

Mrthylenr < hlnrid**

I ran ̂ - 1 ,2-Du hlomethenr

1 . l-Di( hlorocthjne

("hlorofof nl

1 , 1 , 1-Tni hlorix'thjnt'

Cjrbon letrui hlondt1

1 ,2-Di( hlorcM'thjnt1

TrichloriK'thcne ITCL)

I.J-Dichlorciprojjjne

BronuxJu hloromcthtine

( i*-- 1 , •v-Du hlnrt lumpen**

Ir jns- 1 , l-[Jic hlorufroppnt*

1, 1 , 2 - T r u hlnrorth.nc

Tct r j< hlorcx'tlicnc iPCE)

Brttmororm

1 1 ,2 J-Tt ' t r .u filordt'thanc

1 , i-Du Miombcnzcnc

1 ,-J-Ux hioniDcrvenc

1,2-Dic hlcirobenzt-ne

< 1 0

< \ 0

< 1 0

< 1 I)

< 1.0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

••• 1 [)

< 1 0

< 1.0

< 1 0

< 1 0

< 1 0

< 1 U

< 1 0

< 1 0

< 1 0

< 1 (}

< 1 0

< 1 0

Units:

1. ug/l

Signed_

\Aicrograms per liter (parts per bi l l ion).

Analyst - Peter Guy /





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 12 or 48
Sample ID: P10 Method: I PA 8021/OA-2
Date Sampled: 12/11/97 Mat r i x : \Y t ! ier
Date Analyzed: 12/11/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flaj;

2.ooug/r

2. 00 ug/l

2.00 ug/l

2.00 ug'l

6.00 ug/l 1

2.00 ug/l

0.50mg/|-'

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 f.ig/1 Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed____
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MAKCO Refinery
Sample ID: P12-S-1
Date Sampled: 12/11/97
Date Analyzed: 12/11/97

(iromotorm

' 1 J .2 -Tc t r t K hlof(H*lhjn(*

1, J-D.( nloroben/rnr

1,4-Dic hinrot>t"i7*'nc

sample: 1 f of -18
Method: [ PA H021
M.itriv s(,il

Analyle Concer

UK hloroditluommcthdnc <

Chloromethjne <

Vinyl t blondt' <

Bromonirlhdnc <

Chloioclhanc <

Tnt hlorofluoromethjne <

1.1-Di( hUmxMhene <

Mcthylcnc chloride <

trdn.--1.2-DK hlomethcnc <

1 , 1 -Die hloriH'thdnc <

C hlorotnrm <

tration Detection limit

3 0 30, . r .V i ; '

30 3 : ' i v; . i;

3 0 3 i ) i .v . ; i ' .

30 3 D i i ; ; KI ;

30 3( i . . i ' . -V ,

30 3( ) , .» ;V.K

30 3 0 iu; Vn

3 0 3( i , .v;k i ;

30 3 0 ;..;; k>;

30 3 :; , .; ^i;

30 :: C !.>;•>:

l , l , 1 - T r i ( hloroclhdnc < JO 3 '.' niv ki;

Carbon t t ' t rac hlondc < 30 3 v ,:".•>,;

1.2-Du hlofcicthdnc < 50 3 ,'i ti.i. "-.i;

T r i e hlorocthcnc (TC[) <

1 ,2-Dit hloropropanc <

Bromodic hlorompthanp <

( iv- 1 ,3-Du hloropropcnc <

1 ran s- '. 3-13 K hlorupropcric <

1, 1 ,2-1 n< hUroclh.inc <

Tct rdc hloriK'thcne (PCF) <

Dibromuc hloromcthjnc <

3 0 3 C i.^kg

i 0 " 0 \.y.t-f.

i 0 3 (1 i a; ki;

> 0 3 n ,.i'. KL;

i 0 " u ..'.•. • v;

> 0 3 C ui; .a;

. 0 3 n n,'..^

, 0 3 i! ..i'. KI:

Units:

MIC rograms per kilogram (parts per bil l ion)

Signed___
Analyst - Peter Gus'





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 1 1 ot 48
Sample ID: P12-S-1 \K-thod: EP-\ 8021/OA-2
Date Sampled: 12/11/97 Ma t r i x : Soil
Date Analyzed: 12/11/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

N.iphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

10.0 us/kg'

10.0ng/kg

10.0 us/kg

lO.OngAg

30.0 ng/kg 1

lO.Oug/kg

1 .00 miv'kg-'

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 ug/kg Micrograms per kilogram (parts per billion),
mg/kg Milligrams per kilogram (parts per million).

Signed,______
Peter T.Guy [/
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P12
Date Sampled: 12/11/97
Date Analyzed: 12/11/97

Sample: 1 4 o' -4()
Method. LP-X tHIJl
Matr ix : \\.ilcr

Analyte Concentration Detection limit

DK h lore id ill uorompthjnp

Crilorompthanp

Vinyl chloride

Bromompthdnp

Chloropthane

Tn< hlomfluoromeihanp

1, 1-Dit hloroethene

Melhylpnp c blonde

uans- 1 , 2-Di<."hloropthpnp

1 , 1 -Die hloroethanp

Chloroform

1 , 1 , 1 -T rn hUmnMhjnp

Carbon t t ' t r jc blonde

1 ,2-Dn hloropthjne

TrKhloriK'thenp ( T C [ )

1 ,2-Du hloropropjne

Bromodu hlorompthdnp

c i-»- 1 ,3-Du hloroproppnp

irjns- 1 ,3-Dn hloroproppnp

1 , 1 , 2 - T nt hlorcM'th^inp

Tp!rac filortK'thpnp iP(^F)

Dibron^x hlo'ompihanp

C hlorobpn/pnp

Bromotorni

1 1 ,2, J -T f t r .K hluropth.inc

1 , 3-D:t hlou ii>cn/cn*j

,.4-DKh,io,ob,,upnP

1 2-Dic hlorolwn/pnp

< 1 0 Ml ni;'1

< 1 0 M) LI-.!

< 1 0 M) ui'

< 1 0 M.l .i^'l

< M) Ml ..;.'. 1

< 1.0 1 (1 niv'l

< 1 0 Ml .11;'!

< 1 0 Ml iin'l

< 1 0 M) .:ivl

< 1 0 IP .ii;'l

4 00 1 u ..•.'. 1

< 1 0 Ml ,.i'. 1

< 1 0 Ml ..u'!

< 1 0 M) ,.i'. 1

< 1 0 ! l)t.v;l

< 1.0 1 0 i.i'.'l

< 1 0 10 iif.'l

< 1 0 M) .:;: 1

< 1 0 Mi ,iii 1

< 1 (I 1 (I ;.!'.'!

< 1 (I Ml ..I', i

< M) ' '.' ...', ;

< M) Ml u\;

< 10 : '.' i.i; i

< 1 0 M" 1.1;

< 10 M' 1,1;'!

<- 10 M) , . y , ' \

< 1 0 10 iu'. i

Units:

1. ug,'l

Signed_

Micrograms per liter (parts per bil l ion).

____
Anal>'St - Peter Guy /,





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 1-4 of 48
Sample ID: P12 Method: EPA 802 l/OA-2
Date Sampled: 12/11/97 \U,tnv \\\l\l;
Date Analyzed: 12/11/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2.00US/I'

2.00 us7!

2.00 us/I

2.00 ug/l

6.00 us/I 1

2.00 us/l

0.50ms/lJ

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 ug/1 Micrograms per liter (parts per billion).
1 mg/l Milligrams per liter (parts per million).

Signed________
Peter T. Guy [/
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P17
Date Sampled: 12/11/97
Date Analyzed: 12/11/97

Simple: 1 ~> ol -48
Method: [PA H02 1
Matrix: Water

Analyte Concentration Detection Limit

Du hlorodilluomrm'thjne

ChiorormMhjm*

Vmvl (blonde

Bromorm-thdne

Chloroethdnp

Trii'hlorofluorumtMhjne

1, 1-Du hloroethcne

Methylcnp ( hlondo

Udns-1,2-Dic hlurtH'thpnc

1 1 -Du hluriM'lhdnt*

Chloroturm

1. 1, 1- t ru hlorocthjne

Cjrbun iKrjt hloncjt*

1,2-Dn hlorcxMhanc

T r i e hlorot'lhcne (TCf)

1,I'-Di( "hloropropjne

Bromodu hlomrm'thjnp

c is- 1 ,3 -Die hloroprop^nc

Iran1*- 1 ,.*-[^)i( hloropropcnc

1 , 1,2-Trichlorocthjnc

Telrjt hlordcthcnc (PCf )

Dibromot hloromrthdne

Chlorolx-n/cnc

Bfiimolorm

1 , 1 .2,2- l (Mr j< hlnroclh.inc

1 ,^-[)K hlorolx'n/cnc

1 ,4-[)u hlorobcnzcne

1 ,2-Dit hlnmlMMi/rru'

< 1 () i ;i ).!•,!'

< l 0 : ;' i.i;'l

< 1 0 ' ;' ,.v.

< 1 0 i ;i i.^i

< 1 0 i u i. iv

< 1 0 10 LIV; I

< 1 0 10 LH'J

< 1 0 10 n.n'l

< i o 10 i.j;'i

< 1 0 10 ....'. !

< i o ; o .;•.•. :

< i o 10 .liv'i

< i o i o .;,'. :

< ! '.) 1 0 ,:;.;'!

< 1.0 1 0 .av'l

< i.o 10 iikv'i

< 1 0 10 nii'l

< 1 0 10 .i'.'.:

< 1 0 1 0 m'.'l

< i .0 : '.i ..\:

< 1 0 ! 0 .:-.;!

< 1 0 -0 i:iv

< i o ' o ...c (

< i o : o i.iv'i

< 1 0 ' o ,;i;

< i 0 1 'i ..r.

< ' 0 '0 .•.}•. i

< 1 0 10 . i - v •

Units:

Micrograms per liter (parts per billion).

r*
————, ,„+*(?*")———————————

A\nalyst - Peter Uuy /
Signed,





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 15 ot 48
Sample ID: P17 Method: ERA 8021/OA-2
Date Sampled: 12/11/97 Matr.x: \\\iter
Date Analyzed: 12/11/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2.00ug/r

2.00 us/I

2. 00 us/I

2.00 us/I

6.00 us/I 1

2. 00 us/I

0.50mg/|-

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' us/l Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed_______ _
Peter T. Guy [/
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P19
Date Sampled: 12/11/97
Date Analyzed: 12/11/97

Sample: H) ol -JK
Method. EP-\ t(()J 1
M.ilriv \ \ ' , i tcr

Concentration Deti-ctiun I imit

Du hlor( idill uoromcth.inc

Chloromrthd'ic

Vinyl c hloricic

Bromomclhjnp

Chloroclhjnc

Tnihlomtluoromcthdne

1 , 1 -Di< hlorocthcnp

Mplhylonp chloride

Irjn^- 1 ,2-Di< hloropThcnc

1 , 1-Dic hloroclhjnc

Chloroform

1 , 1 , 1 -T MI hlorocthjnc

Cjrbon tctrjt hloriUc

1 ,2-Di< hloroclhjnc

T r i e hlorocthcnp (ICtl

1 ,2-Dic hloropropjnp

Bromodic hloromcthanc

c i>-1.3-Du hloropropcnc

Tr jns-1, r[)u hloroprofjcnc

1 , 1 ,2-T TK hloroc'hjnc

Tctrai hlorocthcne (PCt)

Dibromot nlorttmclhanc

Chlorobcrvcnc

Bromotorm

1 1 .2,2-Tclr, i( hlorocthjnc

1 ,.VDi( hlorol)cn/cnc

i ,-i-Du hlorot)cn/cnc

1 ,2-Dn hloroi)cn/cne

< i o ID ..i',:

< 1 0 1 (1 .i>;

< 1 0 1 ll L:I;

< i o ; o Hi',"

< 10 I 0 ,,i;'i

< 1 0 1 (1 i.i;1:

< 1 0 • 0 i.ii'i

< i.o : (! i.ui

< i o • (i 1. 1-.;

< 1 0 • (,' i.i;

< 1 11 ' . . . ' . ' .

< 1 0 ' . ,.-'!

< 1 0 ' i> i.y, i

< 1 0 ' ;) i.i'.'i

< t 0 ' 0 ,.i'. 1

< 1 0 Id ..ii'l

< 1 0 Ml .ii;'l

< M) 11! .;..•.:

< ' 1) ' '.' . >•.

< 1 o ' ,; \.v.

< ID M) (.i:'i

< 1 0 Mi i.ii 1

< 1 0 MI .ii'.'l

< 10 • ' . ' . . : .• . i

< 10 ' ;' i.i; •

< 10 M' ..". '

< 111 M' .:;.'.

< 1 0 Mi .u'.'l

Units:

1. ug/'l MIC rogrjms per liter (parts per bil l ion)

Signed_
Analyst - Peter Guy //





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P19-S-1 3.3'
Dale Sampled: 12/11/97
Date Analyzed: 12/11/97

S.imple: 1 7 nl 48
Mclliod. t P-\ HOJ 1
M.itriv V> i !

Arulyle Concentration ition Limit

DK hlorodifluoromethjne

Chloromcthjnc

Vinyl < hlondt*

Bromornethan*1

Chluroe-lhjne

Tnc'hlorolluoromethdne

1,1 -Dn hloroethene

Methylene chloride

lr,ms-l ,2-Dit hloroethene

1, 1-Du hloroclhjne

Chlorolnrm

1 , 1 , 1 -Tn< hlcKOflhjnr

Carbon letrjc hlunde

1,2-Du hlororthjne

TrichloroHhi-ne (TCE)

1 ,2-Dichloropropdne

Bromodic hloromcthane

i is.l ,3-Dichloropropene

trjns- 1 , i-Dit hlnmprupfnp

1 , 1,2-Tni hlorot'lhjne

Tetr«K hlorot'thenf* (PCEl

DibromtK hU»r(>m*ilhdnt'

Chloroben/cnc

BromoTorm

1 , 1.1 ' ,2-Tctr jv hlorocthjnc

1 . J-Du hlorobcnzcnt-

< 5.0

< 5 0

< 3 0

< i 0

< 5 0

< 5 0

< 5.0

< 5.0

< 5 0

< 7> 0

< ', 0

< 5 0

<: '. 0

< 3 0

< -j.U

< 5 0

< ',0

< r> 0

< j I)

< 5 0

< 50

< 5 0

< "> (I

< 5 0

Units:

1. (.i&'kg Micrograms per kilogram (parts per billion).

Signed_
Analyst - Peter Guy /•





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 17 ot 48
Sample ID: P19-S-1 3.5' Method: FPA 8021/OA-2
Date Sampled: 12/11/97 Matr ix: Soi l
Date Analyzed: 12/11/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

4.67

Detection Limit

10.0 ug/kg'

10.0 ug/kg

10.0 ug/kg

10.0 ug/kg

30.0 ug/kg

10.0 ug/kg

1.00 mg/kg-'

Flag

.

.

.

.

1

_

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 ug/kg Micrograms per kilogram (parts per billion).
2 rng/kg Milligrams per kilogram (parts per million).

Signed_______ __^
Peter T. Guy ~[/
Analyst





ANALYTICAL REPORT

Client/Site: (".older Assoc./MARCO Refinery
Sample ID: P17-S-1
Date Sampled: 12 /11 /< )7
Date Analyzed: 12/11/97

s.imjiic. \ li nl -Ifi
\Vlliod: t f 'A !U)J1
\Utr ix: Viil

Analyle Concentration Detection I imil

Du hldrdditludrtimrlhiine

rhldmmclhjne

Vinyl t hldnde

Brdnmniclhdne

Chldrot'thdni1

Tru hldmlluordmKhane

1, 1-Di( hlorocthent-

Methylcne c hldndc

trun>.-1 ,2-Du hldrot-thcne

1, 1-Dic hlcmx'thane

ChldrdTdrm

1,1, 1 - T n c nldtcH'thane

Carbcin IcUac hlonde

1 ,2-Du hiordclhane

T r i ( hkmx-thene lICEl

1,2-Dic hlompropane

Bromodu hlciKimclhanc

c i-1.3-Di(hldmprdp,-ne

Ir.ifTs- 1 ,3-Di£ hldrdprdjifflH

1 . 1 , 2 - T ric hldrcicthjnc

Tcirdchliiroflhcne (PCE)

Drbronidrhldrdnicthanc

Chldfdbcn/fnt-

Brdmoform

1 , 1 . J,2-T( ' tr tu hlnriM-lhanc

1,3-Dic hUirdlx-n/cnf

1,4-Dn hlnrdbcn/cne

1 .2-Du hlcirobfn/rne

< 3 0 30 ,.i;Vi;

< JO '< 1' (.i;Vi:

< 3 0 3 (i ,.../.,i.

< 30 30(;,.,;.i;

< 3 0 3 (i I^VK

< 5 0 3 0 \.-.\\f.

< 50 30i ; i ;VK

< 5.0 3 (; la'-Vy.

< 50 3 r K c -K K

< 3 0 30 iu-.Vv:

< 5 0 3 0 I .V. I IT

< 3 0 3 r ;,-.•.' ..;

< 3 0 3 ;: i.v.Vi:

< 5 0 - (! i;..;i.,;

< 5 0 3 (I ;:i;t.K

< 5.0 3 0 j.itVi;

< 3 0 3 (1 ;a^ki;

< 3 0 '. (, ,,;.>,;

< 3 (1 ,: ,.r. ..v.

< 5 0 3 ;• i a; kf

< 5 0 3 ;: ia.,Vn

< 5 0 ' ,) i.i;Vi;

< 5 0 3 [i (a;Vi;

< 5 0 3 (' MI;-KI;

< 3 0 3 (. L,,..-i.i;

< 3 0 3 li .a; i V.

< J (1 3 I! .:•.'. >. i :

< 3 0 ' ..' ,a;i.i;

Units

1.

Signed
Analyst - Peter Guy

Micrograms per kilogram (parts per bil l ion).

tf(W&^__________

H v ar





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P17-S-1
Date Sampled: 12/11/97
Date Analyzed: 12/11/97

Sample: 18 ot 48
Method: [PA 8021/OA-2
Mat r i x : Soil

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

10.0 ng/kg'

10.0|ag/kg

lO.O.ug/kg

10.0 us/kg

30.0 ng/kg 1

10.0 us/kg

1 .00 mg/kg:

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 Mg/kg Micrograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per million).

Signed___
Peter T. Guy
Analyst

o





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P14
Date Sampled: 12/12/97
Date Analyzed: 12/12/97

Sample: I" ut -:H
Mrlhuii [ f>- \ H021

M.ilriv \ \ . i t rr

Analyte Concentration Detection Iimit

DK HlomditluurnrTKMhjrit*

Chlnroniflhtine

V m\ 1 ( hlondr

BromomiMhiinf

ChhmH'thjne

Tru hlorofluoromclhdru'

1 , 1 -Di< hloroethene

Methylene chloride

Udm-1,2-Dic hlnrocthcnp

1, 1-Dic hloroi>th.ine

C hlurotorm

1 . 1,1-Tni hlorocthjnc

Carbon ictrjc hloncjc

1 ,2-Dic hl( i r<MMh t in<*

I ru hlofoflhcnc ITC £l

l,2-Di< hloro[>rc>[)jnp

Bromodu hU)r[)m('Thdnc

( i>- 1 ,3-Dn hlnropropcnt*

Hjn>-- 1 ,3 -Die hloroproprnc

1, 1 . 2 - T r u h!on«'lhjne

Tctr jc -hloriM'lhcnc (PCE)

Dibronun h'o'omclhjnc

Chlombcn/rne

Bromolorm

1 , 1 ,2, 2-Tt'lr.u hlnnn'thanc

l. j l -Oic hUirobi-n/cnc

1 ,2-Di( !i iirubcn/fnc

< 1 0 ' ii i.i; '

< U) Mi ..!;'•

< 1 !) 1 (i ,u'. :

< 1.0 1 0 .,!'. 1

< 1 0 1 0 ..ivl

< 1 0 Ml ;;;v'l

< i.o ' o i.c'i

< 1 0 • 0 i.i; 1

< 10 1 • ) i.i'.

< 1 0 ' . ( . ' . ,,iV

< 1 0 ' U in; i

< 1 0 ! 11 ..i; :

< 1 0 ! (i i . iv' l

< 1 0 Mi ..i; !

< 1 0 MI ;. i; 1

< 1 0 M) i.v,';

< 1 0 M' ,.r.

< 1 0 M: i.i:

< M) M ' i . i;

< U) M' 1. 1'.

< M) ' •;: i;V;

< 10 ' •.' i,:;

< i.o • :• '.:•.:

< 1 0 • '.' ,:,;

< M! ' ;•• i i;

< M) • .• LV.

< 1 0

< M! M' ..i; !

Units:

1. tig/1 Micrograms per liter (parts per bi l l ion).

Signed_
Analyst - Peter Guy /





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 19 ol 48
Sample ID: P14 Method: t P-\ 8021.O-V2
Date Sampled: 12/12/97 Matr ix : Water
Date Analyzed: 12/12/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2. 00 us/I'

2.00 u.g/1

2.00(.i£/l

2.00 j.is/1

6.00 us/I 1

2.00 us/1

0.50 miiT

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ug/l Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed__ _
Peter T. Guy ^^~ /
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MAKCO Refinery
Sample ID: P16
Date Sampled: 12/12/97
Date Analyzed: 12/12/97

Simple JU <>; -J(i
Method: LP\ HOJ1
M.itnv W.iti-r

Analyte Concentration I imit

Die ri lore Kiitl uoromcthdne

Chloromcih.inc

Vinyl c hloncif

Brumomelhdne

Chlororthdne

Tm hlomflunromclhdne

1, 1-Dic hlorocthcnc

Methylem* ( hlonde

Iranvl ,2-Di< hlcmx'lhenp

1, 1-Du hlorocthdnp

C "hlorotorm

1, 1 . 1 - T r i c hlorofthdtip

Cjrbtin Ictr.K hlnride

1,2-Dn hlnriH'thdnc

Trichluruethene (ICLl

1 ,2-Dit hloroprcjpjne

Bromodu hloromcthjnc

( is- 1 ,3-Dit hloropropenc

tr jnv- 1 ,.i-[^n hlijropmprnc

1 , 1 ,2- 1 fu hl()r{)cth t inf

IflrdihUiroelhcne {PCO

BroniolOrm

1 , 1 ,2 ,2 -T*Mfd ( hinrot'thdn

1 ,3-Du hlorotjcnzcne

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1.0

< 1.0

< 1 0

< 10

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 !)

< ' I)

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 [I

< 1 0

Units:

1. ng/l Microgrjms per liter (parts per bill ion).

Signed_____
Analyst - Peter Guy /,





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 20 ut -48
Sample ID: P16 Method: E PA 802 l/OA-2
Date Sampled: 12/12/97 Matrix: \ \a t t - i
Date Analyzed: 12/12/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit

2.00 HR/P

2.00ng/l

2.00 ug/l

2.00 ug/l

6.00 ug/l

2.00 ng/l

0.50 mg/P

Flog

.

.

.

.

1

.

.

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 (.tg/l Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

Signed___
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P16-S-1 3.0'
Date Sampled: 12/12/97
Date Analyzed: 12/12/<J7

Analyte Cone

Sample. 21 of 4H
Mcllioii (.PA 8021
Matr ix : Soi l

entr.ition detection Limit

Du hloiodifluorumethjnp < 5 0 ' () ..L-. Vv;

Chloroni*'!hvinp < : > ( ) ' ' ' , • '-1 K j;

Vm^l (blonde < 5 0 '. !' M'.'KI'

Brornomt'thjne < 5 0 > ;' i-'./'.j;

Chlorcx'thjne < 5 0 ~> i; >.i;'ki;

T r i e hlorofluoronit'thane < 50 5 0 uv'.'k^

1,1-Du hlufoHhi'nc <

Methylcne chloride <

t r jns-1 ,2-Dic hloroclhcne <

1,1-Dic hlcmx'thjnp <

Chlor<jli)rm <

1 , 1 , 1 - T n c hl(jrui'ihjrie <-

Cjrlxin Irtrjt hlornie <

1,2-OichloHX'thane <

Tnchloiiwthcne ( ICE) <

1,2-Dirhloropropjne <

Bromodichloromcthdne <

cis- 1 ,.i-[^K hlofdpropcrie <

t rans- 1 . i-Du hlnropropcnc ^

1 , 1 ,2-Tnc hlordcthjne <

Telrac hloiiH'lhcnp (PCO <

D;broniCK hloromi'lhjne <

Chioroben/cne <

Bromolorm <

1 , 1 ,2 .2 -Tc l r j< h!(H(iflh.mc <

1.3-Di( hlniobi-n/cnc <

1 ,4-DKhlor(ibfnrf'ne <

1,2-Du hlornbcn/cne <

Units:

1. MJv'^K Microgrjms per kilogram (parts per

Sicned /fi'L'k?^

f) o ") o li^,'^,^

5 0 5 ( ) t , H k ( ;

50 '. UUU 'KK

5 0 "> 0 >.i; K^

5 0 ", 0 (.;; Vi;

5 0 ', ,i H/KI;

50 " • ( ] u.n'ki;

50 - , O i . ^ V i ;

5 0 :j u ,ii;ki;

5 0 .'ii.i^Vi:

50 5 (! . , -- . \t.

'< '.) ' '.1 ;r.'. kl'

5 0 " . i 1 ..>•. i i

5 0 5 U »:ilkl'.

5 0 " 0 uii'ki;

5 0 5 U .i'-lks;

5 0 ', 0 MH'kt;

5 0 ": U .;i'.'ki'.

5 0 5 (I .I-.; kc

5 0 " l! .m i,r.

5 (.' ". ' ..•.'. kr

5 0 5 i! iii; ki;

bil l ion).

- Peter Guv Hy.;:r





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 21 of 48
Sample ID: P16-S-1 3.0' Method: LPA 8021/OA-2
Ddte Sampled: 12/12/97 Matrix: Soi l
Date Analyzed: 12/12/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit

10.0ng/kg'

10.0 u.g/kg

10.0 ug/kg

10.0 ug/kg

30.0 ug/kg

10.0 ug/kg

1.00 nig/kg'

Flag

.

.

.

.

1

-

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ug/kg Micrograms per kilogram (parts per billion).
2 nig/kg Milligrams per kilogram (parts per million).

Signed____r_
Peter T. Guy [/
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P2-S-1 3.5'
Dale Sampled: 12/12/97
Date Analyzed: 12/12/97

Xirnpie- JJ ol -i'!

Method: L f ' - \ HU21
M.itriv Soil

Analyle Conce

Du hlorodir'luonimethjnp <

Chloromethjne <

Vinyl ( hloride <

Bromomethjnp <

Chloroc:h,ine <

Tn< hlorofluoronu-thjne <

1 . 1 -Di( hloroethene <

Melhylene ( hloride <

Iran1-- 1 ,2-Du hloroethene <

1 , 1 -Du hloroethjne <

Chlorolorm <

1 , 1 , 1 -T ru hloroelhjne <

Ojrbon letrjt hloride <

l,2-Di( hloroethjne <

T r i e hloroelhene (ICf.) <

1.2-Du hloropropjne <

Bromodu hloromethjne <

cis- l ,3-Oi( hloropropene <

Ir.ins- 1 , 3-D it hloroprop*-ne «

1, 1.2-Tm hloroerhjne <

Tet r jc hloroelhene iPC'E) <

Dibromoc hloromclhjne <

Chloroben/ene <

Bromotorni <

1. l ,2 .2-Te!r j i hloroethjne <

1 ,.f-Du hloroben/ene <

14.n,,hl«m,l«.n7,.n«.

U'.nKhloroben.ene

Units:

1. MR^S Micrograms per kilogram (parts per

Siened ///̂ /.-ilT'̂ -'/

ntratiun Dvtection Limit

5 0 3 0 .;;'. ki:'

50 3 li ...... ii;

30 3U,... '. ,1;

50 3 ::...... ;4;

5 0 3 D H....VK

30 ") u )u;"t,i;

5 0 3 (i (a: KI:

30 ', O ta;Vi;

5 0 5( ) l , l . .V ( ;

5 0 5 D .u'.'ki;

3 0 I 0 .,..'. k.c

30 3 ;i ..,.•.. j;

5 0 5 :i i.i'.V.f,

30 3..)!.,..,.^

5.0 3 u ,..^ki;

50 30 .iv.'ki;

50 30 .ii'.'k;;

50 3 (' ,!•.•.'• j:

3 D ,(,...,-.,

30 ', [• . ..: ..i:

5 0 5 D i,i;ki;

5 0 3 ;i ,.,.. ki:

5 0 3 D ur, ki;

3 0 3 D in;l.t;

30 3 n .:•.-. kv;

5 0 3D .:••. ii:

30 " D . i ;.'. k t:

5 o " D ..!•. ;.i:

Dil l ion) .

Analyst - Peter Guy /





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P2-S-1 3.5'
Date Sampled: 12/12/97
Date Analyzed: 12/12/97

Sample: J2 or -48
Method: I PA 80J1/OA-2
Matr ix : Soil

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

17.9

40.2

44.2

495

45.9

Detection Limit

lO.Ong/kg1

10.0 us/kg

10.0 ng/kg

lO.O^ig/kg

30.0 ng/kg

10.0 |.ig/kg

1 .00 mg/kg-'

Flog

.

.

.

1

.

_

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 Mg/kg Micrograms per kilogram (parts per billion).
2 rng/kg Milligrams per kilogram (parts per million).

Signed___,
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MAKCO Refinery
Sample ID: PI
Date Sampled: 12/12/97
Dale Analy/ed: 12/12/97

DK hloroditluorompthdnp

Chiorometh.inc

Vinyl c blonde

Bromomethjne

Chloroethjne

Tru hlorotluoromethdne

1.1 -Die hloroethent*

Melhylenp ( hluride

tr j r>N-1,2-DK hloroethcnc

1,' -Di( hloroethdne

Oilorotorm

1 1 1 -T r .1 hlu'oKhjne

Units:

1. ug/l

Signed_

< M)

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

•: 1 0

Micrograms per liter (parts per bill ion).

S.unple J i ol -i(i
Method. ! l'-\ HOJ 1
Matr ix : \\.ilrr

Analyle Concentr.ilion Deteitic n 1 imit

Orbon ttMrji nlonde

T,2-D i t hloroethjnt*

Tru hujroclhcne (1CI)

1,2-Dic hioropropane

Bromodic hh)roni(*lhjne

1 1>- 1 ,3-Du hl(»r()[)r<)[)t'nc

t r jns- 1 , }-Du hloroprt j fXTi**

1 , 1 , 2 -T ru hloriK'lhjnr

Tctrdi hloriH-lhcnc (PCt)

PibromiH'hlnmrritMhdnt'

ChlorotH'Cizcnc

Bronidform

1 , 1 , 2 , 2 - T t ' T r j c hloroethdnt*

1,3-Du hloroiH-n/rne

\ ,4-Du niorotx'Fi/t-nc

l.M)uhll,,,,t«.n«.nH

< 1 0 M.I .,;', 1

< M) Ml ..!^ 1

< 1 0 Ml (:•.; 1

< M) M> ;.i;'i

< 1.0 ' '.' i a; 1

< M) • '.) ,:;.'.

< Ml

< M) • ' . . ' .

< '\ Ci 1 ;l .n'. !

< M) ' '} ,n; .

< 1 0 Ml tiy. 1

< M) Ml .i^'l

< M) : (1 i;li'l

.-Ml ' il .11'.

'.Ml ' u .1". 1

< Ml Ml .u; !

Analyst - Peter Guy //





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 2 1 u i48
Sample ID: P1 Method: [PA 8021/OA-2
Date Sampled: 12/12/97 Mat r i x : Watri
Date Analyzed: 12/12/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Fl.ij;

2.00ng/l'

2.00 ng/l

2.00 us/I

2.00 nft/l

6.00 ng/l 1

2.00 ng.1

0.50m.n/|-

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ).ig/l Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed___
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Aisoc./MAKCO Refinery
Sample ID: P2
Date Sampled: 12/12/97
Date Analy/ed: 12/12/97

s.im;)lr: J-4 o; -<(i
Method: t P-\ H021
M.itriv \\. i lcr

Analyte Concentration Detection I imit

Dn hlorociitluummt'lhjnc

(/hlororm'thjrie

Vinyl ( hloncJc

Broniunirthant'

ChlcKotMhjnp

Tru hlorotlunmmt'thjnc

1 , 1 -Di( hlorcM'thene

Melhylcnc c hlondc

tr.inx- 1 ,2-Di( hloroctht-nt-

1 , 1 -Di< hlonfflhanc

Chli irdtDtm

1 . 1. 1 - f r u hl.,riK';nuni'

Cjrbnn !c:rjc hlor.dc

1 ,^-Dn h!{ir(K'ih tinc

T ni hloroclhcn*1 i T CT)

1 ,2-Du hlnropropdnc

Bromociic hloronicthjnc

( i * - l , 3 -D ic hloroprofx-nc

Iran1-- 1 . } -L) i< f i lurt iprdfM'nc

1 , i . J-T ru hluro^thj'lf

Tct fd t hlorcxMhcnt' ( f 'C f )

< 1 0

< 1 0

< 1 0

< 1 0

< 1 U

< 1 U

< 1 0

< 1 0

^ 1 0

< 1 0

< 1 0

< 1 0

4 83

< 1.0

< 1 0

< 1 0

< 1 0

, 1 ,2 2-T*'U tn filorocth.j

1 , i-[)u hiii'iiiicn/i-nc

' ( 4 - [ )u hluruhcii/rr'ir

1 ,2-Dic hliirubcn/cnc

Units:

1. ng/l Mirrograms per liter (parts per bill ion).

Signed_
Analyst - Peter Guy I,





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 24 or 48
Sample ID: P2 Method: EPA 802 l/OA-2
Date Sampled: 12/12/97 M.itnx: U ater
Date Analyzed: 12/12/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

16.8

9.08

7.24

< 6.00

18.9

0.552

Detection Limit Flaj;

2.00ns/!1

2.00ug/l

2.00 ug/l

2.00 ug/l

6.00 ug/l 1

2.00 ug/l

0.50 mt;/|-

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' (.ig/l Micrograms per liter (parts per billion).
* mg/l Milligrams per liter (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc ./MARCO Refinery
Sample ID: P14-S-1
Date Sampled: 12/12/97
Date Analv/ed: 12/12/97

s.iriple. 2"> u: -1)1
Method- i f ' - \ )i02 1
Miitr i v *MH I

Analyte Concentration Ovtrction limit

Di< hldroditludfdmt'thdnc

Chluromplhjnp

Vinvl i"hlori(ip

Brumomethdnp

Chloropthjne

T r i e hloroiluoromethdne

1,1-Dic hlorcM'thcne

Mplhylpnp < blonde

tr jnvl,2-Du hluropihpnp

1,1 -Du hldrdethanp

C hlurouirm

1, l . l - I - . i hldropih.inp

(\irtjdn lrtr.it hldrujr

Iri( hlornethi-nt' ( ICC l

1, J-Du hlorupropane

Bfdmo(Jit hi drome! hdnp

( is -1,3-D' t hloroprdpcnt'

Ir.in1.-1, ,i-[);( hloropriipene

1 .1 .2 - I r i , f i lorocthdt'c

Tt- t rd< hld'oclhenc (PCD

Dibrnmoi hlirinielh.inc

Chlotdlien/t-nc

Bfdrrldtorm

1.1,2.2-Tetr .K hldroethdne

1, l-L)ii hionibcn/pnp

< ~> 0

< 5 0

< ', 0

< j 0

< i 0

< 5 0

< 5 0

< 5 0

< 3 0

< 5 0

< : o

< 5 0

< ', 0

< 50

< 5 0

< 5 0

< j 0

Units:

1. MS^S Micrograms per kilogram (parts per bill ion!

Signed____/i LM-1

Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery S.implr: 2~> ot -48
Sample ID: P14-S-1 Method: FPA 8021 'OA-2
Date Sampled: 12/12/97 \Uitnx: Soi l
Date Analyzed: 12/12/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

lO.Onft/ks'

lO.Oug/kg

10.0|.iR/ks

10.0ug/kg

30.0 ug/kg 1

10.0 ug/kg

1 .00 miv'ktr

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 Hg/kg Miorograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per million).

Signed___
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P6-S-1 2.3'
Dale Sampled: 12/U/97
Date Analy/ed: !2/i:i/')7

s.ini|)le: Jf) <il -Ui

Method. [i'-\ (H)Jl
Vuilriv Soil

Analyte Concentration t tion I imit

DK hlor< jdifluoromcthjnr

Chlurnmcthjrit'

Vm\ I t hlonci*'

[immomrthdne

ChlorcM'thdnc

T r i e hlorolIuorormMhdne

1,1-Dic hlorcM-lhene

Melhylt'ne ( hlonde

tr.irT~l.2-DH hIonx-thcne

1,1 -Dn hlnroHhtinc

ChliirolDrm

1 . 1 , 1 - T r u hldfoclh.inc

Cjrbon letrjt niondc

1 2-Dit hlnrofthdnc

T fi( hloroclhcnc (TCL)

1,2-Dn hl()rof)rt)pdnt'

Brcimociif hloromcthiinr

1 1 * > - 1 3-t3u hlnroprofn'nr

Udn^-1, i-[)u hli)roprop*'np

1 , 1 , 2 - T r i : hlorni'thjnf

Tflfji hlorocihenc (PC[)

Dibronicii hlciromcthane

Chlorot><>n/i'nc

Bromotorm

1,1 J .2 -Te t r j c hloro+'thjnt1

1 .i-Di< hiorobcnzpnc

' ,4-Dic hiorotjcnzfn*'

1,2-Dn hlorotM-n/cni-

< 3 0

< ') 0

< ', 0

< ; o

< 5 0

< :> o

< 5 0

< j 0

< 3 0

< 3 0

^ 3 0

v. 3 U

< 3 (I

< 3 0

< 3 0

< 3 0

< 3 0

< 3 0

i' ». v. K i:

0 i . i lV>!

> II .ill Ml

• I1 :\:\ ki;

11 ..•.'. Ml

Units:

1. ug/kg Micrograms per kilogram (parts per hil l ionl.

Signed_____
Analyst - Peter Guy A





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 26 oi 48
Sample ID: P6-S-1 2.3' Method: [PA 8021/OA-2
Date Sampled: 12/13/97 Ma t r i x : Soi l
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flaj;

10.0 ng/kg1

10.0 ng/kg

10.0ng/kg

lO.Oug/kg

30.0 ng/kg 1

10.0ng/kg

1.00mg/kg-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylene

Unit Conversions:

Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

Signed____
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Absoc./MARCO Refinery
Sample ID: P6
Dale Sampled: 12/13/97
Date Analysed: 12/13/97

S.impie 2~ ol -id

Method, i PA (Hljl
M.i!n\: \\.ilcr

Analyte Concentration Detection limit

DK hloroditluoromelhjne

Chlommethjne

Vinyl chloride

Bromomelhdne

Chloroethdne

Tr i ( hlorotluoromethdne

1 , 1 -Di( hlor<Hjthene

Melhylene i hlunde

trdn^-1 ,2-Du hloroethene

l,l-Di< hloroethdne

Chlorotorm

1 , 1. 1-1 ric hloroethdne

Cdfbon tetrjt hloride

1 ,2-Du hloroethdne

T r i ( hloroethene (TCU

1 ,2-Dic hloropropdne

Brnmodic hloromethdne

( ! • • - 1 ,3-Dic hloropropene

trd.n^- 1 ,.t-Du hloropropene

1 1 ,2-Tnc hloroethdne

Tetrdc hloroethene (PCE)

Dibromo( hloromethdne

Chloroben/ene

Bromotorm

1 , 1 ,2. J -let M( hloroethdne

1 , i-Di( hloroln-n/ene

M-n,(hio-obe,uene

1 , 2-Di( hlorobcnzene

< \ 0 ' !> ,,•'. 1

< 1 0 ' C ,.£\

< 1 0 ' i' ;...•.]

< \ 0 ! il ,u; 1

< 1.0 : (' ;:-'!

< 1 0 10 ;.;; 1

< 1 0 ' 1.' ,u'. 1

< i o : o t.i'. i

< 1 0 11) ;.i'.l

< 1 0 lo [ii: 1

< 1.0 1 0 ..;'.!

< i o • , . , .... i

< 1 0 ' 1) L.I'. I

< 1 0 : i: 1.1; 1

< i o : a ,.^i

< 1 0 10 ,.>•,'!

< i o ' o ,ii',i

< 1 0 10 iu',1

< 1 0 1 (i ..... 1

< 1 0 ID iH'.'l

< 1 0 Ml ;:l', .

• -Ml M! ; !•.

< 1 0 M. 1.1; i

< M) '• 0 ,.i'. i

< 10 M' ,.i; !

< 1(1 1 t' ..v, !

< 1 0 Ml .;..; 1

<- 10 ' '' .a'.

Units:

1. ug/l

Signed
Analyst - Peter Guv

Micrograms per liter (parts per bi l l ion).





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 27 oi -48
Sample ID: P6 Method: FPA 802 l/OA-2
Date Sampled: 12/13/97 Matr ix: Water
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flat;

2.oo.ug/r

2.00 j.ig/1

2.00 uiv'l

2.00 ng/l

6.00 n»/l 1

2.00 f.iiv/1

0.50 mii'h'

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ).ig/'l Micrograms per liter (parts per billion).
1 mg/l Milligrams per liter (parts per million).

Signed___,
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P4-S-1 3.8'
Ddte Sampled: 12/13/97
Dole Anjlyzod: 12/1V97

Xit r j r r JH ( i t -4(1

Mi-mod: i f'\ MOJ !
Vuilnv Soil

Analyte Conce

Du hlomditlunromrthdne <

Chloronifthjnt' <

Vinyl ( hlonde <

Bromumt'fhjne <

Chlof(M'th,ifU' <

ntration Detection limit

2 0 0 2 0 0 i . i - . V v :

200 200 i.v.t.v;

20 0 .'(i 0 ..y. ky

20 0 2C 0 ..y. ky

200 20 0 ,iy. ki;

TnchlororluorormMhjne < 20 0 JP 0 .r.iV

1, 1-Du hioroeihene < 200 20d .ly.'kv;

Methylene chloride < 20 0 20 U ,ii', ky;

trjns-1 , 2-Drchlorocthene < 200 2(Mi; . i ;Vy

l.l-Dnhloroelhdne < 20 0 _V 0 ;a',Vi'

Chloroform <

1 ( ' , 1 - f ru h to r tx - th jnc <

C'jrbon Tctrjc. hlondt- <

,,2.DKhl,K,,(.;han(.

Tnchioroclht-ne ( T C t ) <

JO 0 20 i1 . . i :Vy

;.:;:..,,,

JO 0 :.: :• , . - ^ y

JO v! .',; , ' i . v ;Vy

JO 0 .'(i o i.y K.y

1 ,2-Du hlnropropjnp < 20 0 20v ' ( .y ,V . i ;

Bromodic hloromplhjnc < '00 20 0 [ . y V y

i i s -1 ,3-Dn hldrupropcnc < 200 2-.K1 L.I; Vi;

lrj:i--l, t ' l^M hloropnipi'Mp <

1 , 1 . 2 - T f K hlororth.i-.f <

Tt-Udihldroi-lht-ni- (P( E) <

Dibmrmu hloromi-thjne <

ChUirobcn/cne < .

•oo .';:•,,-,,.

'0 0 .'. .' . y. • y

'00 20 o ,:y. '.y

' 0 0 2 ' ' 0 . . y . V y .

' 00 2 . 1 1 | , . y . t . y

Bromo'orm < 200 20 d ,iy. 1- y.

1 1 ,2,2-Ti ' t r j t hloroclhdni- <

1 , ^-On hlorot)(-n7l-ni- <

] ,4-Dn hlorobcn/i-nf *

1 ,2-U.i riiorobi-n/i-nc

Units:

'00 200.1- . - . kv;

2,,:..:,.k,.

JO 0 .'i1 . .,..-. . i-.

JO 0 2(1 ',: |.v. ki-

1. ug.''kg \\icrograms per kilogram (parts per bi l l ion).

Signed /Y MLi\y<^-1
Analyst - Peter Guy /





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P4-S-1 3.8'
Date Sampled: 12/13/97
Date Analyzed: 12/13/97

Simple: JH ol 48
Method: I PA 8021/OA-2
Matr ix: Soi l

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 40.0

624

1340

673

1350

6170

163

Detection Limit

40.0 us/kg1

40.0 ug/kg

40.0 ug/kg

40.0 ug/kg

1 20 ug/kg

10.0 fig/kg

1 .00 mg/'kg-'

Flag

.

.

.

1

.

_

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

g Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder ^ssoc./MARCO Rpfinpry
Sample ID: P4
Date Sampled: 12/13/97
Date Analy/ed: 12/lJ/ '<)7

Analyte Concentration IH'tntion limit

OK hlornciitlutirnmdhjnc

Chtnromrlhanf

Vinyl ( hloncic

BmmorTM'thane

Chlurcx'thane

T MI hior oil j ore jmct bane

1,1 -Du nlorcx'lhcne

Mcth\ lent1 c hloride

t r jns-1,2-Dci hloroethfnc

1,1 -Oi< hlorovthanp

Chloroform

1 , ' . 1 -T ru hkm>*'thjnp

C jrtxin tc 'r j t hloriclc

1,2-Dit h i i i r tK ' thant -

Irit hUiroi'lhcnc ilCfj

1,2-Dic hioropfoparn*

BromodK hlornrncthjne

( i s -1 ,3 -On hiurnprofn-nr

I r jn~-l . 3-!'i; hlu.'nprop'Tic

I. l , 2 - I r i < tiiiirncllia'if

Tclrai hlorocthenc il'CF)

Dipromot hloromf'thanc

C hiorobt'n^cru*

firnmolornl

1.1.2.2-Tcl tai hi<iro»'lnanc

1. J-D.( hlnri jtxT'./cnc

1 ,-J-Du h!()m!>iT/*"ie

< 2 0

< 2 0

< 2 0

< 2 0

< 2 0

< 20

< 2 0

< 2 0

< 2 0

< 2 0

< 2 0

< 2 0

< 2 (!

< 2 0

< 2 U

< 2 0

< 2 0

< 2 0

*'. 2 (!

Units:

1. Lig/l Micrograms per liter (parts per b i l l ion) .

Signed___
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 29 ot 48
Sample ID: P4 Method: H'-\ 8021/OA-2
Date Sampled: 12/13/97 Mat r ix : \ \ a te i
Date Analyzed: 12/1J/97

Analyte

Ml BE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 4.00

645

367

148

150

202

1.73

Detection Limit Flas^

4.00 us/I'

4.00 us/1

4.00 us/I

4.00 us/I

12.0 us/1 1

4.00 ug/l

0.50mg/|-'

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 us/I Micrograms per liter (parts per billion).
1 rns/l Milligrams per liter (parts per million).

Signed_____
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assor./MARCO Refinery
Sample ID: P5
Date Sampled: 12/13/97
Dale Analyzed: 12/13/97

Method LP-\ HOJ1
M.itri v \\ ,i(cr

An.ilyte Concentration Dt'tfc lion I imit

Di( hlorodilluororm'thjne

Chlororru'thjnt*

Vinv ' i hloricie

Bromomrthjne

Chlnroelhdne

Tr ie hlorotiuoromethjnt'

1. 1-Du hioroHhcnc

Mclhylt'rie ( hlnridc

trdrr.-! ,2-Dic hlorof'thenp

1,1-Du hlorot'thdnc

Chloroform

1 , 1 , \ -I ru hlortx'lhdnt*

Ccirlion iclr.K hloncie

l.I'-Dn hloroclhj'ic

1 m nlorcH-tricnc ( T C t )

1 ,2-Du hloropropdne

Bromodu hloromclhjne

( i1-- 1 .3-D ic hloropropt'ilt*

ir.irr.-l..T-[)i( hloropropcnc

1, 1 ,2 -T r . i hlorocthjnc

Tclrji hlorcx-thcnc ( f 'CE)

Dibromoc hloronifthjnf

ChiorobctT/cne

Bromolorni

1 . 1 ,»',2-Tclr.i> hlorot'lhjne

1 ,.^-Du hlorobcn/cni-

1 ,4-Dii hlorobrn/cnc

1 , J-[3u hioroben/enc

< 1 0 ' '> ...: '

< \ 0 I '.) .a;

< 1 0 III .;•.'. .

< 1 0 ' (1 ,..;

< 1 0 ' ;) ,.;•. 1

< 1 0 : C ,a;'l

< 1 0 ! II ,.!', ,

< 1.0 1 (1 La; ,

< 1 0 I (i i.i'.

< 1 0 1 (1 .a'.'i

< 1 I) 1 (1 ,:i','l

< i ( 1 ' • • • : ; '

< : (i ' :: .a; i

v 1 0 • ' ' . • . ;

< 1 0 • (', ..v; ,

< 1 0 I i) i.y, ,

< 1 o ' o in', i

< 1 0 1 H m; !

-: 1 0 ' ..' .:r.

< 1 0 ' i: ...;

< 1 0 1 n .,..,

< 1 t) ! n .:,'.

< 1 0 1 1 1 .:•.'.

< 1 0 1 l! la'.

< \ u ' ( ', . . I', .

< 1 0 ' ,i ..'.-.

< 1(1 • ;' ..".

< 10 • ,..;

Units:

1. ug/l \\icrogrjms pt-r liter (parts per bill ion).

Signed____///M.iVT(^
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: .U) oi -48
Sample ID: P5 Method: I PA 8021/OA-2
Date Sampled: 12/13/97 Matrix: Water
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

12.0

15.1

2.18

< 6.00

< 2.00

< 0.50

Detection Limit

2.00ns/!1

2.00 us/1

2.00 MS/I

2.00 us/I

6.00 us'l

2.00 us/I

0.50 m.n/h'

Flag

.

.

1

.

.

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 ug/l Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

Sisned______
Peter T. Guy [/
Analyst





ANALYTICAL REPORT

(. henl'Site: Colder Assoc./M^RCO Refinery
Sample ID: P5-S-1 10.9'
Date Sampled: 12/13/97
Date Anals-/ed: 12/13/97

Vtini i le- < i <>! .:
\1iMliod- i.P-\ !i(i
M.ilriv: soil

An.ilvte Concentration Detection I imit

DK hlorodillunromrthdnc

Chloriinipthjnp

VViy! ( hiondt*

Brum<imcth.inc

Chli jrot'Th.int*

T r i e hlorotluoromt'thjne

1, 1-Dic hlorocihenc

Mclhylt-nc c blonde

trjn>-l ,2-Dj( hloroclhcnc

1 , 1 -Die hloroclhjne

C hlimihjrm

1. 1,1-I in hluriidhjnc

Cjrbun liMrjc nlondc

t , 2 -D ic hloriH-lhane

Trichlornethene ilCl)

1,2-Dn hloroprojjane

Broniodic hloromcthjnc

c !*•- 1 ,3-Dic hloropropcnc

t'jns-1, *-[}:( hlori jfjropcne

1 : 2-T n, hlnrocthjnc

Telrac hioroclhcnc (f 'C H

Oibromoi hUiniRii'lh.nc

1 1 ,2 ,2 -Te t r j ( hloriK-Th.i

1 . VDu hutf(it>rrwt':u'

1 ,4-[)u rilorut)*'n7tinr

1 , 2-D:t hlor(tt)t*n/rnc

< '} 0

< ^ t)

< 5 0

< ~j 0

< ', 0

< 3.0

< ~> 0

< 3 0

< S O

< 5 0

< '> 0

'- "> I)

< :> u
< -_, o

< 3 0

< 3 0

< 5 0

< i 0

Units:

1. ug/kg MIC rograms per kilogram (parts per bil l ion).

Signed,
Analyst - Peter Guy //





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: H ut 48
Sample ID: P5-S-1 10.9' Method: LPA 8021/OA-2
Date Sampled: 12/13/97 Matr ix : Soil
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit

10.0 us/kg'

10.0 us/kg

10.0 ug/kg

10.0 ug/kg

30.0 ug/kg

10.0 ug/kg

1 .00 mg/kg-'

Flag

.

.

.

1

_

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 ug/kg Micrograms per kilogram (parts per billion).
1 mg/kg Milligrams per kilogram (parts per million).

Signed___
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site-: Colder Assoc./MARCO Refinery
Sample ID: P3
Date Sampled: 12/13/97
Date Analyzed: 12/13/97

S.implc 1J (il 4M

Mclhod: H'-\ (H)Jl
M.ilriv \\. i trr

Analyte Concentration Oi'ti-ition limit

DK hlomdifluomrrK'thanp

Chlommcthanc

Vinyl c hlnnde

Bromcimclhdnc

Chloro+'lhane

TrichlomlluorumfMhane

l,1-Di( hloroethene

Methylcne c hlonde

Iran^-l ,2-Di( h lor or! he ne

1 , 1-Dn hlorocthjne

Ghlnrnturm

1 , 1 , 1 -T nc hiorix'thane

Carbon U'trac hloruit*

l,2-Di< hlorocthanc

T fit hlor(K'Ih(ine i!CF)

l ,2-Di< hloropropanc

Bromodn hloromHhane

( is-1 ,3-Dit hlor(!pro[)cne

t rans- 1 ,3-[^) i( hlciri)prup«*ne

1 1 , 2 -T ru h l t j r tH- lhcint '

Tclra( hlorocthcnc (PCf)

DibrnrrKK hloromcthant1

Chlorobcn/cnf-

Bromotorm

1 . 1 .2.2-Tc: r . t ( hUiniclhane

1 . 3-Du nlor<)t)rn/t 'ne

1 ,4-[) ic hlorobcn/cnc

1.2-D.i tiliirobcn/enc

< i o in ,i..-.r

< i o 10 .if. i

< 1 0 MI ,ii''l

•C 1 0 Ml ..I', i

< M) MI ..;.'.'i

< M) 1 0 ,i^l

< 10 10 ni;'!

< 1 0 10 ,.;; 1

< 1 0 M) i.^'l

< 10 10 ..I'.'l

< 1 0 1 0 ...c 1

*- 10 M ' . . ' . • 1

< 10 Ml ,.v. i

< 10 1 ',) ,.r. 1

< 1 0 M) ,:u 1

< 1C) Ml ,.i'.'l

< 1 o 10 .a'l

< 10 Ml .:H !

< M) Ml ,;l'. .

< 1 0 : '.! :-.y.

< M) Ml ;•!'.

< 10 • ',! l.'.'.

< 10 Ml ..'.'. i

< 1 (1 1 0 .;i; 1

<• 1 0 10 .::: 1

< 10 Ml .iv. ;

< Ml M' .;..'.

< M: M i.v.

Units:

1. ug/l

Signed_

Micrograms per liter (parts per billiom.

Analyst - Peter Guy [/





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: .(_' or 48
Sample ID: P3 Method: i P-\ 80J1/OA-2
Date Sampled: 12/13/97 Matr ix : Water
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit

2.00 UK/I1

2.00 us/1

2.00 ug'1

2.00 ug/l

6.00 ug/l

2.00 UR/I

0.50 mg/l-'

Flag

.

_

.

.

1

.

.

Key to Flags

1 . Detection limit is for the sum of the three u3) xylenes.

Unit Conversions:

Micrograms per liter (parts per billion).
mg/l Milligrams per liter (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P3-S-1
Dale Sampled: 12/13/97
Date Analyzed: 12/1.1/97

Ximpic < i nl -If)
V.rthoci i P-\ HOJ 1
M.itriv Soil

Anjlyte Conce

DK hlorodillunmrm'thdnt* <

Chlommethanp <

Vinyf c blonde <

Bromomrthdne <

C hlorcK'thjnc <

Tn< hlomlluoromethdne <

1 , 1 -Die hlof(H'lhenp <

Mcihvlcne c hlonde <

trdtT.-! ..'-Die hlorocthcnc <

1.1 -Dn hloroclhdne <

Chloroform <

1, 1. 1 - T r u hliirocIhd-H' <

Cjrl)t>n Ictrj^ hluncic ^

1,2-Du liliiroflh.inf <

Inc hloriH'thcnf JCE) <

1 ,2-Dn hluropropdne <

Bromodic hloromcthdne <

1 11*- 1 ,3-Du hl()ro[)r()f>t'nt* <

Irtin^- 1 ,.i-Di( hloroproDfne <

1 , 1 . 2 - 1 r.i hlnrociriiint1 <

Ielrj( hidfix'tficnc t f ' (T) <

Dibronnn hloromcthdnc <

Chlorotjcn/rnc <

Bronioto-m <

1,1,2.2-Ielrj i hldrix-thani- <

l .VDnhlorobcn/i 'ne <

1 .4-[^)u hlort i!»jn7t'ne <

1 ,2-DK ril()r()i>t'n/*'nc <

Units:

nlration Delfilion limit

~> 0 ". 0 i.r.Vi;'

5 0 " ' P > a ; V n

5.0 ','.'. .'^y.

'. 0 '-:! t. '.;''.;:

3 0 • • • ' , . • . ; . > :

"> .0 : o I.C^K

5 0 "j !l 1,1; ^l'

so r; o I . -VK

5 0 :, 0 ni;V,

5.0 ". (i ..I'.VK

~> 0 ', (1 iiy. U;

r. 0 -• ;i ..;.•. -,:

50 '. ;i ..;.;..)'.

5 0 ' :• .n;Kf,

5 (I ". >' ;.v. ..i;

50 ". ii nii'kn

5.0 ', 0 MH'KK

J 0 " ^ li l^V^

I 0 •, 1' ;;..', 'KV;

30 '• (' i!..'. ..;.•

50 " i f ;u:'kr

5 0 ', n ..- KI;

5 0 ". (' .aM.i;

5 0 ", !> .r.'.Vi;

5 0 "• n Lii'.'ki;

~j 0 " '.: .:i;ki;

30 ", U ...'.KI:

5 0 " . . • ; . ! • . > . ! • .

1. n&'^R Microgrdms per kilogram (pjrts per bil l ion).

Sicned /ltw&^
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 5.5 of 48
Sample ID: P3-S-1 Method: LPA 8021/OA-2
Date Sampled: 12/13/97 Matr ix: Soil
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

1.41

Detection Limit

10.0 ug/kg'

10.0 ug/kg

10.0ue/kg

10.0 ug/kg

30.0 ug/kg

10.0 ug/kg

1.00 mg/kg-

Flag

.

.

.

1

_

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

Signed__
Peter T. Guy
Analyst

~i v a' o





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: PIS
Date Sampled: 12/13/<)7
Date Analy/ed: UVU/97

Analyte Concentration Dt'ttH lion Limit

Die h lure ;d ill uoromt'thjnc

Chloromrthdnc

Vinyl ( hlnridc

Brnniomfthdnp

C hlurot'lhdnt*

Tfn hlorntluoromfthdne

1 , 1-Dn hloroclhene

Mcthy Icnc ( blonde

tr jns-l ,2-Du hloroclhcne

1 , 1 -Du hloroelhjnc

ChlnroKirm

1 , ' , 1 - T r u hKifiielhjnc

Cjrbon tflr.u hloriclc

l ,2-Di( hluri«':hjnc

Tni hlori«'thcnc (ICf )

1 , 2-Dn hlorofiropjnt1

BromodK hlorDmrthdnc

( i^- 1 , 3-Du hioropropt'ne

Iran-'- 1 ..i-Pu h!( improper^1

1,1 2-1 nt hlurnrthjnt'

TclrdChl(ir(H'thcni' (PCE)

r^ibromoi hh ironic! h.inc

Chlimibcn/cne

Bronldlorni

1 , 1 ,2 .2-Tr ; rdC hloniethdnt'

1 ,J-[^) i( hlorobi'n/cnp

1 4-On hiorubfn^fne

1 ,2-Uu hlorciix-n/cnc

< 1 0 Ml 1.1;

< 1 0 1 o ,.,;

< 1 0 ! () .!!-. '

< M) M) ......

< 1 0 ' :• ..•:

< 1 0 1 l ) , . i'. 1

< 1 0 • ;: LI; l

< 1 0 M) m ,

< 1 0 1 (1 ;iii!

< 1 0 10 .m'l

< 1 0 Mi ..,•. 1

< l (i ' • ' . . : . ' . l

«" 1 U ' > . . • . • . !

< 1 0 M' ,.i;l

< 1 0 : ,; ,.i;:

< 1 0 ' o ,.i; i

< 1 0 10 i.u '

< 1 0 '0 ,,-•.

< M) ' • ' . . i;

< M! • " : • . :

< 1 0 Ml 1:1;

V M) 1 0 .;..; i

< Ml ' il ,;t;

< 1 0 M: i.t;

< 1 0 Mi ,.!•.

< 10 ' ;' ,.,;',

• - 1 0

< M) ' ..i-.

Units:

1. ug/l Micrograms per liter (parts per bi l l ion).

Signed_
Analyst - Peter Guy [/





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 5-4 oi 48
Sample ID: P15 Method: [ f ' - \ 802 l/OA-2
Date Sampled: 12/13/97 Matr ix : Water
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit

2.00 njyl1

2.00 nw/l

2.00 ug/l

2.00 ug/l

6.00 ug/l

2.00 ug/l

0.50 rng/1-'

Flag

.

.

1

_

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1 ug/l Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed____
Peter T. Guy [/
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refiners'
Sample ID: M4
Date Sampled: 12/13/97
Date Analy/ed: 12/1 i'97

Method: I P-\ KU21
Matr ix : \ \ a t e r

Analyte Contentr.ilion Detecti<in limit

DK hluroditluornrnelhjne

Chluromcthjnt'

Vinyl chloride

Bromomethjne

Chlorocthjne

T nc hlorotluorormMhiine

1,1 -Die hlortwthene

Mt'thylpnt1 i hlonde

trjns-1,2-Di( hloroclhpne

1.1-Dic hlnroethjnc

Chloro'orm

1 , 1 , 1 - T r i t hlortM'tnjrc

Cjrbiin I.-U.K hlnricii-

1.2-Dic hlurofthjnc

Iru hlofix-lhcne (ICt)

1,2-Du nloropropjne

Bfomddu hloromelhjne

i i»-l,3-Dic hlordpropcne

Irjns-1 ,^-Dn hloroprupt'nc

1 , 1 . 2 - T ru nioroftfijn*-

Tetr.ii hloroclhcnc (I'Cf I

Dibromoc hiuromctrume

Chiorobrn/cn*-

[ironiotorm

1 ,1 . 2 J-TcUJ( hlurtK'tljnc

', 3-Du hlorobcn/cnc

1 4-[)u hlorubt'n/ene

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1.0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

. 1 0

c 1 0

< 1 c:

< ' o

< 1 0

< 1 0

< 1 (I

<. 1 0

< 1 0

< ! 0

^ 1 0

< 1 0

< 1 C

'. 1 (I

< • o

V •: 0

•- ' 0

Units:

1. nt

Signed_

Microgrjms per liter (parts per billion!.

Analyst - Peter Guy // H v c i r o - L O G i C





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 55 ot 48
Sample ID: M4 Method: ! PA 802 l/OA-2
Date Sampled: 12/13/97 M.itriv \V.,tcr
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flaj4

2.00H&T

2.00 ng/l

2.00ug/l

2.00 us/I

6.00 US/I 1

2.00 us/1

0.50 mg/1-

Key to Flags

1. Detection limit is for the sum ot the three (3) xylenes

Unit Conversions:

' j.ig/1 Micrograms per liter (parts per billion).
2 mg/l Milligrcims per liter (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Sue: Colder Assoc./MARCO Refinery-
Sample ID: Ml
Date Sampled: 12/13/97
Dale Analyzed: 12/13/97

Sample: ((> <>l -48
Method: I PA (HU1
Matr ix \Yat iT

Analyle Concentration Detection limit

Dichlorodilluoromethdne

Chloromethanp

Vinyl chloride

Bromomelhjnp

Chloroethdnp

TrichloroOuoromethane

1 , 1 -Dtchloropthpne

Methylene < hloride

trans-1 ,2-Du hloroethpnp

1,1-Du hlorix-thanp

Chloroform

1, 1 ,1 -Tnc hlorocihanp

Cjrbon lelrjchlor.de

1 ,2-Di( hluroelhdnp

TruhiorixMhcnc t T C E )

1 ,2-Dichloropropane

Brt)niodichlorompthdne

ris- 1 ,3-Dichlorc>prc>|>enp

iran^-l^-Dic hlompropene

1, 1 ,2-Tru hloroethjne

Telrai hlcmx'thene (PCE)

[])ibrom(»( hlorontpthane

Chloroben/cnp

Bromotorm

1 , 1 ,2,2-TeIrdt hloroethdne

1.3-Du hlorotM-nzpnp

1 ,4-Du hlorot)*'n/c*np

1 ,2-Du hloroSx-nzpnp

< 1 0 Ml nf. 1

< 1 0 M) i.c.'l

< 1.0 1 0 nii'l

< M) M) (iii'l

< 1 0 Ml i.;;']

< 1.0 1 0 j i f t ' l

< 1.0 1 0 >!'.;'!

< 1 0 M) ,r.i 1

< 1 0 M>i .& l

< i 0 M; nn'.

< 1.0 ! 0 . t j ; l

< 1 U M> ..•.'. 1

< M) Mi ..•.;'!

< 1 0 M i . . i; i

< M) M' 1.1: !

< 1.0 1 C nn'l

< 1.0 1 0 np'i

< 1 0 M! ui;'i

< 1 0 10 ',>-.;"

< 1 0 Ml .r.-.

^10 ' i ' ...v.

< Ml Ml ..^ 1

< 10 MI ..n !

< 10 1 0 .11;!

<. 10 1C .A; 1

< 1.0 ' i' ..'.; i

< 1 0 Ml ,ii' i

M,,,,

Units:

1. (.ig/l Microgrjms per liter (parts per bil l ion).

Signed
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 36 of 48
Sample ID: M1 Method: LPA 8021/OA-2
Date Sampled: 12/13/97 Matrix: Water
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

372

19.6

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit

2. oo us/I1

2.00ng/l

2.00 us/I

2.00 ng/l

6.00 ng/l

2.00 us/I

0.50 mg/l-1

Flag

.

.

.

1

.

.

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

Signed_
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P13
Date Sampled: 12/1.V97
Date Analyzed: 12/U/97

s.imple: i " <>l -4H
Method [P-\ 80J1
Vuilrix: Water

Analyte Concentr.ition Detection limit

Die hlomdilluoromethjnf1

Chlomrm'thiine

Viny! ( hlonde

Bromorm'thjm*

ChloriH'truine

Tr ie hlorotluommelhjne

1.1-Dic hloroelhene

Mflhylt«np c hiunde

tr jns-1,2-Du hloroethenp

1,1 -Du hlortx'thdne

Chlororurm

1 , 1 , 1 - T r n hl(*fiM'thj[ic

Cjrbnn !ctrd( hloritlc

1,2-Du hlorocthane

Inc hUmx'thi-ne l IC 'L )

1,2-Du hloropropjne

Bfoniodu hloromelhane

(i1 '-1,3-DK hlompruprnt-

t r jns-1,3-Du hlnrDproppnc

1,1 ,2-Tn i hlcirocthdnc

T c t r j c hkiroclht-nc iPCE)

Dibromcx hkjronieth.int-

Chlorobfn/rnc

[Jromotorm

1 1 2.2-Tclrd( hlorcH'thjnc

1.3-Du hlornbrrvent'

1.4-Du hl(in>licn/cnc

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 !)

< 1 0

< i U

< ! 0

< 1 0

< 1 0

< 1 0

< ' 0

< 1 t!

< i :>

< i o

< i o

< i o

< i (i

< 1 0

Units:

Mierogrdms per l i ter (parts per bi l l ion).

Signed___
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery sample: <7 or 48
Sample ID: P13 Method: IP A 8021/OA-2
Date Sampled: 12/13/97 Matr ix: Water
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit

2.00 HB/I1

2. 00 us/1

2.00 Ug/l

2.00 ug/l

6.00 ug/l

2.00 ug/l

0.50 rng/l-'

FI.18

.

.

.

.

1

.

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes

Unit Conversions:

Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

Signed__ __
Peter T. Guy [/
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P13-S-1
Date Sampled: 11VH/97
Date Analysed: 12/1 -4")7

Analyte Comer

On hlumdi'luuromt'th.iru' <

Chlnrornt'thdnc <

Vmvl t hlondc <

BrnrTKimrthdnt' <

C ~hlur(M'!h,int' <

T ri( hlorotlunrumt'Thdne <

1 , 1 -[)K hl(>ro**thcne <

Mclhylene ihloride <

lrdn<.-l,2-DichliKi>eth»ri<' <

tr.ilion Dftrction 1 imit

"• o '. c \. ! • . -> : '

J 0 ' I' ,.U Kl1,

"> 0 • (i i.;1'..!;

") (1 ". I1 ..'.'.• V.

30 '. 0 ..i1. k>;

3.0 "i li ni1. KI;

J 0 " I) .U1. Li;

"> 0 ' U .ii'/ki;

") 0 " (1 ,:v. ki;

I,1-D« hlorocthdnc < 50 3 ' J i . nkn

Chlorniurm <

1 , 1 'i -T ru htoroethane <

Cd.'bon irtrjc hlondi-

1 , - -On h'nrorthd'H' <

T r i e hkiroctnt-ne ( ICL ) <

1,2-Du hloropropjnc <

Bromodit hloromelhdtu1 <

c i>- l ,3-Dn hl(iro;)r(i|>cne <

«rJn.l.3.n,,hl,,r,,,,r<1p,.n,.

LLMnchl..^.^,,,.

T e t f j c hlorcH'thcne (F>C[) <

DibronKx nloromcthjne <

Chl«,rub,,ven,

Bfnmotorm <

1 , 1 , * f , 2 - T ( M r j t hlorcM'lhjnc <

1 ,.VDu hlorob«'n/tjnt' <

\ .4-Du h K foLn'n/^nc <^

l.M),,hl.m,l,,.n?,.ne

"> 0 ', i' ...;'M:

-,;, -,,:..,.,.

, C '• ,: ...-. ki:

,1: - . . , , . , : KU

;0 •. C i.i;Vi;

> 0 3 I) njiVi;

. 0 3i i . i i iVi;

> 0 ', i' .r.1. M-,

0 "• (1 in1, i i;

) 0 ' i1 i.i'.k"

> t) " ,) i . r .K ( .

i n ', .. !.••. ..•.•

i o '. u ,.•.•. t.j:

> 0 'i! .\\-.\y.

, 0 ', C ::i\\.K

. 0 ' :• 1 :: KI;

.0 '. '' ..i'..;'.

Units:

1. us;''kg MicTograrns per kilogram (parts per b i l l ion) .

Signed___
Analvst - Peter Guv





ANALYTICAL REPORT

Client/Site: Colder Absoc./MARCO Refinery Sample: < 8 o i 4 8
Sample ID: P13-S-1 Method: [l'-\ 8021/OA-2
Date Sampled: 12/13/97 Matrix: Soil
Date Analyzed: 12/14/97

Analyte

MtBE

Benzene

Toluene

Ethvlbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flaj;

10.0ug/kg;

10.0).ig/kg

10.0ng/kg

lO.O^g/kg

30.0 ng/kg 1

10.0^g/kg

1 .00 mg/kg-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

/kg Micrograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per million).

Signed__________
Peter T. Guy (J
Analvst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P20
Date Sampled: 12/13/97
Date Analyzed: 12/14") 7

Xinpic: f'l <j| -Ui

Mclhod [ F'-\ HiL'l
Vuilnx U.ilcr

Analyte Concentration Dfti-ttion limit

DK hlorodilluoromcthjn*'

ChlorumHhjm*

Vmyl ( hlundf

Broniorm-lhjnr

ChlorcK-trumt"

Tru hlorolluoromelhdm'

1, l-Di( hloroelhcne

Mclhylene (hlondo

l rdns-l,2-Di( hlorocthenc

1.1-Dn hloriH'lhanc

Chlorouirm

1 , 1 . 1 - T n c hlorocthjnc

Cjrtxri IcIr.K hUintJf

1.2-DHhUiroclhjne

Tnchioroethcne i IC£ ]

1.2-Dichl()ro|)fopdni'

Bromodn hloromethanf1

i is-l,.VDu hloroprcipcnc

f r jn^-1, ,i-Oi< hlorofKoprnf

1 , 1 , 2 - T rn hUirot'ihjnt-

Ti-lrji hl(jrd«'lhenc (PCD

Dibromov hloromt'thjnr

Chlorcib^nzt'ne

Bromoldrm

1 ,1 ,2 .2 -T tMr j t hlorcK'thjnt-

1 3-Dit hlorobenzene

1 ,4.Du hlnrobcrwenc

1,2-Du hiorotx'n/cnp

< 1 0

< 1 0

< 1 (1

< 1 0

< 1.0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< ; o

v 1 [!

< ! 0

< ' 0

< 1.0

< 1 0

< 1 0

< 1 0

Units:

1. ug/l Microgrjms per l iter (parts per billiom

5igned_
Analyst - Peter Guy U •L O





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: W of 48
Sample ID: P20 Method: [PA 8021 'OV2
Date Sampled: 12/13/97 Matnv Water
Date Analyzed: 12/14/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

1.68

Detection Limit Flai;

2. 00 ug/l '

2.00 ug/l

2. 00 ug/l

2.00 Lig'l

6.00 ug/l 1

2. 00 ug/l

0.50 mg/l-'

Key to Flags

1. Detection limit is for the sum of the three (3) \yienes.

Unit Conversions:

1 ug/l Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Sue: Colder Assoc./MARCO Refinery
Sample ID: P20-S-1
Dale Sampled: 12/13/97
Date Analyzed: 12/1-4/97

S.imple- -JO ol -!(i
\le:lu«(! f P-\ WU1
M.itnv: Soil

Analyte Concentration Drti'tlion limit

Du hlomditluornmcthdne

Chloronit'thiinr

Vinyl c hloridc

Bromomclhjnp

Chlorocthjnc

T r i e hloroiluororm'lhdne

1,1-Dit hloroclhenc

MiMhylrne ( hlondt*

Irons-1,2-Di( hloroHhcnt*

1,1 -Du hlor(H'lhane

Chloroform

1 , 1 , 1 - T r n hlorocthjnc

Gdrbun Ictrjc hloridt*

1.2-Du hldrot'lhjnc

Inchloroclhcnf ( ICt )

1,2-Dn hloropropanc

Bronuxin hloroniflhjne

i i^- l ,3-Dic hlorofjroprn*'

Irjns-1, ,>-Du hloropropcnc

1,1 ,2 -Tn i hloroc:h,i;ic

Tc!rd( hio-octhcrif (F 'CE)

Dibromot hloromclhane

Chlo:obcn/cnc

Bromoform

1,1,2 ,2-Tr : rd( hlofoelhjnt*

1,3-Dic hlorobcn/enc

1 ,-4-Dn hloro!>i'T/cnc

< 3.0

< 5 0

< j 0

< 3 0

< 3 0

< 5 0

< 3 0

< 3 0

< 3 0

< 3 0

< 3 0

< ', 0

< 3 0

< -j(}

< 3 0

< '> 0

Units:

1. ug''kg Micrograms per kilogram (parts per bii i iom

Signed_
Analyst - Peter Guy //





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 40 ot 48
Sample ID: P20-S-1 Method: f PA 8021/OA-2
Date Sampled: 12/13/97 M a t r i x : soi l
Date Analyzed: 12/14/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

243

Detection Limit Flag

10.0 .ug/kg1

10.0 ug/kg

10.0 ug/kg

10.0 (.ig/kg

30.0 ug/kg 1

10.0 ug/kg

1 .00 msVkg-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

/kg Micrograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P15-S-1
Date Sampled: 12/1J.M7
Dale Analyzed: 12/14/97

Analyte Cone enlr.ition Dvtrition I imil

Duhlorod ill uoromet bane

Chloromethane

Vinyl ( blonde

Bromomethane

Chloroeth.ne

Tru hlorofluoromethane

1,1 -Di( blorcM'thenp

Methylene (blonde

trjp^-1,2-Di( hloroethene

1, l-Di< hloroelhjne

Chiorotorm

1,1 ,1 -T n< hioforth.ine

C .ebon Te t ra< rilor;df

1,2-Da hlor<H'thanp

Irithloroethene (ICt.)

1,2-Dn hloroprop.ine

Bronicidithloromi-thane

t i^-l ,3-l-^K hloropropcnt1

1,' ,2-t ru Hioroftfi.ine

Telrj i blorcM'thenc [ f 'C^I

Chioroben/ene

BromuHirni

1 , 1 , 2 . 2 - T e t r a t hloroethane

1.3-Di t hloroben/ene

1.4-Dii nloroben/ene

1 2-Dn hl<miben/ene

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 5.0

< 5 0

< 5 0

< 5 0

<: 5 0

<. 5 0

< 5 0

< 50

< 5 0

< 5 0

< 5 0

*' ~t 0

0 iii'. KI;

C .:•.-. I, I'.

c ::;.; KJ;

c in', lit

1 1 .:.; 1.1;

u ..i; l.i:

o ..". n;

(' .r.; kit

I ' . ! ' . ' .> f

I ' . 11'. t it

i ' .n'.l.i:

Units:

1. ug'kg Microgriims per kilogram (pjrts per hili iom.

Signed_
Anjlyst - Peter Guy //





ANALYTICAL REPORT

Ghent/Site: Colder Assoc./MARCO Refinery
Sample ID: P15-S-1
Date Sampled: 12/13/97
Date Analyzed: 12/14/97

Sample: 4 1 of 48
Method: EP-\ 8021/OA-2
Matr ix : Soi l

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

10.0f.ig/kg1

10.0 ug/kg

10.0 ug/kg

10.0 ug/kg

30.0 ug/kg 1

10.0 ug'kg

1 .00 mg/kg-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

Micrograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: M3
Dale Sampled: 12/13/97
Date Analyzed: 12/14/97

Xtmplc: 4J <>! 4!!
Mclhod: EP-\ HOJ1
M.itnx U'.iter

Analyte Concentration Detection Limit

Die hlorodifluoromethdnp

Chloromi'thjne

Viny! c hlnnde

Bromumcthdne

Chlor<H*lhdne

Trichlorofluoromethdne

1,1 -Die hlor<Athene

Methylenc chloride

trans-1, 2-Dtohlor(H*tht»ne

1,1 -Di( hloroHMane

Chloroform

1,1,1-Tru hlorocthdne

Cjrbon Iclrjchlonde

1,2-Du hlorofthdne

Tm hlorot'lhcne lTC[)

),2-Dichloro[)ropjne

Bromodichloromcihjne

i is- l ,3-Di< hloroproptine

Irjns-1.3-Du hlijropropcne

1,1, J -Tr i t hloroelhjne

Tetrdchloro<'lhcnc (PCE)

Dibromochltironiflhdnc

Chlorobf^n/en*'

Bromoform

1,1.2,2-Tctrj(-hlor{>e:hjnc

1 ,.VDic hlorubfn/cne

1,4-DK hloroorn/cnp

1,2-Du hlombcn/rnt-

< 1 0

< 1 0

< 1 I)

< 1 0

< 10

< 1.0

< 1.0

< 1.0

< 1 0

< 1 0

< 1.0

< 1 0

-. 1 0

< 1 0

•^ 10

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1.0

< 10

< 1 0

< 1 0

< ' 0

Units:

1 . Micrograms per liter (parts per billion).

'//>Signed
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 4J of 48
Sample ID: M3 Method: [ PA 8021,'OA-J
Date Sampled: 12/13/97 Matr ix : \ Y a t c t
Date Analyzed: 12/14/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2.oo.ug/r

2.00 nji/l

2.00 utv'l

2.00 ug/l

6.00 ug/1 1

2. 00 us/I

0.50 mg/l-'

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenev

Unit Conversions:

Micrograms per liter (parts per billion).
2 mg/l Milligrams per liter (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

CherU'Site: Colder Assoc./MARCO Refinery
Sample ID: Barrel 1
Date Sampled: 12/11/97
Date An.ily/ed: 12/11/97

Units:

1. ug/l

5igned_

Micrograms per liter (parts per

Analyte Concentration OettH turn I unit

DK hlorodif lunromclhjm1

Chloromethjne

Vinyl chloride

Bromomcthjne

ChlttrcH'thjnf

1 nc hloniiluoromelhjne

1,1 -Die hloroi-lhene

Methvlt'nt* i hlonde

trjiT.- 1 , 2-Dit hlorocthcne

1,1 -Die hlorocthjne

Chlnrotorm

1 , 1 , 1 - Inc hlorot'ihjne

Cdrbon tt'trji nloncle

1 ,J.'-Di( hloroelhjne

Trnhloro«'tnene l IC 'E)

1 ,2-Du hlortjpropjue

Bromodit hloromelhjnc

c i1-- 1 , j-Di( hlornpropene

Ujn1.- 1 , i-Du hloropropene

1 , 1 ,2 -T rn hlororrhjnc

Tct ro t hlof(H'th(*nt j (F'CL)

Dibronux hloromcthanc

Chit irt it)cn/t*n(*

Hromo'orm

1 . 1 . 2,2-Tc!Mi hltiroeihun**

1 . i-Dn hlorobcn/i-ne

1 ,4-[)u hlorobcn/cnc

' . 2 -Da hlnr< ibpn/cnr

< 1 0 1 i' .PI i

< 1.0 : it .,0

< i 0 ; n j,;.;'!

< H! ' :> . . i ; ' l

< 1 o • •., i ..: i

< i o ; o ,ii',

< 1 0 1 (1 ,,1; '

< 1 o : n la-.1!

< 1 0 10 ,ii;1

< 1 0 i u (!i;'l

i r- i : (i i.i;'i

< ' 0 ' . . • . ;

< ' c ' • ' . . : :

< 10 : r i.i; ,

< 1 0 ' 11 ..;.; 1

< 1 0 1 l! .a',

< 1 0 1 (1 .a'. 1

< 1 0 Ml ..•.: !

< 10 M> .....,!

'-' 10 '. c ..'.'. 1

< 10 M' ....;

< 10 MI ..;.'.!

< 10 Ml ..;.; 1

< 10 ' V ..'.', 1

< \ (} 1 I' ;,..', 1

< 10 MI .:•.; 1

- - 1 0 M> ,a \ i

< 10 ID .a'. ,

Analyst - Peter Guy /





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample. 4 } ot 48
Sample ID: Barrel 1 Method: ! PA 8021 'OA-2
Date Sampled: 12/11/97 Matr ix: Water
Date Analyzed: 12/11/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Flag

2.00 n#V

2. 00 us/I

2.00 us/'

2.00 us/'

6.00 us/I 1

2.00ug/l

0.50 mg/l-

Key to Flags

1 . Detection limit is for the sum of the three (3) xylenes

Unit Conversions:

Micrograms per liter (parts per billion).
mg/l Milligrams per liter (parts per million).

Signed________
Peter T. Guy /
Analyst





ANALYTICAL REPORT

Client/Site: Colder -\ssoc.,'MARCO Refinery
Sample ID: Barrel 2
D.He Sampled: 12/12/97
Date AruiKvi-d: 12/12/97

Simple. 44 ut 4H
Method- i P-\ (H)J l

M.i!n\ \\ . i lcr

Arulyte Concentration Detection I mill

Du hloroditlunromelh.ini*

Chluromcthanp

Vinyl c blonde

Bromumrlhane

Chlnroflhanc

T ru hloroil joronu'thant1

1 I-On hlonwlhi-nc

Mt'thylcnf t hlorid*'

Iran-*-1, J-Dii huiroelhpnt*

1.1-Dn hlor<K'lhdr\f

Chit inform

1 . 1 . 1 - T r u hi,)r;)clh.a:ic

(\irl>on T t - t r j c hloricc

1.2-Du hiurocihanc

Tru hlorocthcnc (1C[)

1.2-Dii h!(iro[)ropanc

Bromodic hlommt'thdne

( i1 - -1,3-Dic hliiropropenc

t ran^ -1 ,3 -On hloroproprnc

1 . 1 , 2 - T f k hliirociham-

Tctrai hkiKiclhcnc il'CE I

DtbromiK hhirumc'luir',*-

< 1 0

< : 0

< 1 0

< 1 0

< 1 (I

< 1 0

< 1 0

< 1 0

< 1.0

< 1 0

8 63

•: 1 0

• : 10

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

<. 1 0

Bronlolof m

1 , ' . 2 . J -THr jc hlori )*-lhtini'

1 ,3-[^u hlortjhcn/fnc

1 ,-i-Dic hlorolx'n/cnc

i ^'-Pii hlorobrM/cnp

Microgrjms per liter (parts per billion:.

Signed
Analyst - Peter Guv





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 44 <>! 48
Sample ID: Barrel 2 Method: LPA 8021/O-V2
Date Sampled: 12/12/97 Matrix: Water
Date Analyzed: 12/12/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

6.40

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit Hag

2.00ng/l'

2.00 HB/I

2.00 ng/l

2.00 ng'l

6.00 ug'l 1

2.00 ug/l

0.50 mg/l-'

Key to Flags

1. Detection limit is for the sum of the three (3) xylenev

Unit Conversions:

1 |.ig/l Micrograms per liter (parts per billion),
mg/l Milligrams per liter (parts per million).

Signed__
Peter T. Guy
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P18 duplicate
Dale Sampled: 12/9/97
Dale Analyzed: 12/9/97

S.imple1 -4•"> o! -i!)
Method. [ t'-\ HOJ 1
M a t r i x . \ \ . iVr

Analyte Concentration Delei tion t imit

Di( hlorodi'luornrm'thdnr

Chiomrnrlhdnt'

Vin>l i hlundf

Brornomrthdnt'

T r i e hlorotlunromethdnt'

1, I-[)K hlnrnethcnt'

Mcthylene ( blonde

trdn->-1 , 2-Du hlorot'thcne

1,1-Du hloroclhjne

ChUmitorm

1 . 1 , 1 - T r.t hiorut'lhdne

Cdrbun iclr.ii Ml :>r idc

1 ,.'-[)u hlnroflhdnc

Iru hlotoclht-nc iIC.l)

1,2-Dn hl(iropro|)dnc

Bromodn hloromclhdnc

t r jn^- l ,3 -D i ( hloroprnpcnc

1 . 1 , 2 - T r u hlorDc'hdnt*

Tclrd< hioroclhcne iPCE)

Dibromoi hltironiclhdnc

Chkirobcn/t-nc

Brumoiorm

1, 1,2.2-Tcir .n hldriM-lh.inc

1,3-Du hlorolx'n/cnt1

1 ..'-[)>< hlombcn/cnt-

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

< 1 t)

< 1 0

< 1 0

< 1 0

< 1 0

< 1 0

<. 1 0

< 1 0

< 1 0

< 1 0

< 10

< 1 0

< 1 0

< 1 0

< ', 0

<.' 1 0

< 1 0

< 1 0

< 1 0

< ' 0

< • o

; (i,,,...':

1 I'' , ; i l ' l

(' i. V, •

Units:

1. ug'l grams per l iter (parts per bill ion).

Signed
Analyst - Peter Guy





ANALYTICAL REPORT

Client/Site: Colder Assoc.AMAKCO Refinery Sample: 4"> (.; 48
Sample ID: P18 duplicate Method: LPA 802 1/O-V2
Date Sampled: 12/9/97 Mat r ix : Water
Date Analyzed: 12/9/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 2.00

< 2.00

< 2.00

< 2.00

< 6.00

< 2.00

< 0.50

Detection Limit fl«>S

2.ooniyi'

2.00 MS/'

2.00 up/1

2.00 u<^l

6.00 nn'l 1

2.00 uiv'l

0.50 mn/1-' '2

Key to Flags

1. Detection limit is for the sum of the three !3) xylene
2. Parameter not measured in this sample.

Unit Conversions:

' ug/l MicTograms per liter (parts per billion).
J nig/'l Milligrams per liter (parts per million).

Signed__
Peter T. Guy
Analyst

i C





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P6-S-1 duplicate
Dale Sampled: 12/1.197
Date An.ily/ed: 12/13/')7

Brumotnrrn

1 . 1 , 2 , J - T t M r j t hlorot'tnjne

1, ,1-Du hU)ri)ben/frip

1,4-L)n hlorobrnzene

1, J-Di( h!(»rot)t*n/t»n(*

Simple: -lf> <>t -4H
Method f P-\ HOJ1
M.ltMV. Soil

Analyte Cone

DK hUirodillunrnmrthdnt1 *

ChluromeThdne

entr.ition Di-ti-tt ion limit

30 5 11 ,;n M;

3 0 5 (i ..y.'kt;

Vinyl ( hloncic < 50 3 0 lu'.'ki;

Bmmnmethdnc < 5 0 30 ..^'ki1.

Chlorut'thdne < 50 "• 11 ..;.'. ki;

T ri( hlorotluorumethdnH < .5 0 ~> 0 . iv ' .ky;

1 , 1-Dn hlorocthenc < 30 3 U ;iy. kg

Methylcnc i hlnridf < 50 5(1 . . ; . ;> . i :

lran>.-l,J-L')i< hloroclhcne < 30 3 ', ) , : • .• . '>, i;

l , l-Di(hl(iriK-thdne < 50 5 U ;..;3a'.

Chloroform <

1 , 1 , 1 -T nc hiorodhjnp <

Cdfbun let.Mc hlunclc •-'

1 , 2-Du hlorocitidnc

Inchloroclhene ( T C E l <

1,2-Du hliiroprdpjne <

Bromociu hloromcthdnc <>

( i>-l ,3-Du hl(irc)[)ro[«-np <

tfdn>- 1 .3-D^ hluri)prnf)ene <

1 . 1 , 2 - T n c hlorocthdnc <.

Tc!rd< hlorcH'thcne iPCE) <-

D,br,,m,,<hl<,,«,nW|hanp

Chiomben/cnc <

3 0 5 0 ni; Vi;

5 0 5 0 .ij'.'kv;

- C . -, ;. (,.-.K,

3 0 ") 0 ,:•.'. ..'.',

5 0 3 ',) y.y. KI;

50 5 0 (.u ..i;

5 0 5 (i .iv'.Vi:

3 0 5 0 nii'ki;

3 0 5 ( ) . i ;.', k ;;

5 0 5 0 .u l̂.i'.

3 ;) ', 0 ::•.; i.r

3 0 ', l! ..,; ki;

5 0 ", '.' .:>.'. ki;

Units:

1. ug/'kg Microgrjms per kilogram (pjrts per bilhoni

Signed,
AnaK'st - Peter Guy /,





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: -46 of -48
Sample ID: P6-S-1 duplicate Method: [PA 8021/OA-2
Date Sampled: 12/13/97 Matr ix: Soil
Date Analyzed: 12/13/97

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

10.0 ug/kg'

10.0 ug/kg

10.0 ug/kg

10.0 ug/kg

30.0 ug/kg 1

10.0 ug/kg

1.00 mg/kg-' 2

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.
2. Parameter not measured in this sample.

Unit Conversions:

1 ug/kg Micrograms per kilogram (parts per billion),
mg/kg Milligrams per kilogram (parts per million).

Signed____
Peter T. Guy [/
Analyst





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery sample: 47 o: 48
Sample ID: P15-S-1 duplicate Method: [PA H021 '()-\-2
Date Sampled: 12/13/97 \Uit
Date Analyzed: 12/14/97

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.
2. Parameter not measured in this sample.

Unit Conversions:

Micrograms per kilogram (parts per billion).
2 mg/kg Milligrams per kilogram (parts per mill ion).

Signed___
Peter T. Guy
Analyst

Analyte

Ml BE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flog

lO.Ong/kg1 2

10.0f.ig/kg 2

10.0f.ig/kg

lO.Onft/kg 2

30.0 ng/kg 1,2

lO.Oug/kg 2

1.00mg,'k«:

Hy;j ;::•!_ O G I C





ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery
Sample ID: P5-S-1 duplicate
Date Sampled: 12/13/97
Date Analyzed: 12/14/97

Sample: -48 ot -48
Method: [PA 802 VGA-2
Matr ix: Soil

Analyte

MtBE

Benzene

Toluene

Ethylbenzene

Xylenes (o,m,p)

Naphthalene

TPH (DRO)

Concentration

< 10.0

< 10.0

< 10.0

< 10.0

< 30.0

< 10.0

< 1.00

Detection Limit Flag

10.0 ng/kg' 2

10.0ng/kg 2

10.0u.g/kg 2

10.0ng/kg 2

30.0 us/kg 1,2

lO.Oug/kg

1.00mg/kir'

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.
2. Parameter not measured in this sample.

Unit Conversions:

g Micrograms per kilogram (parts per billion).
2 nig/kg Milligrams per kilogram (parts per million).

Signed_
Peter T. Guy
Analyst
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Pace Analytical Services. Inc
9608 Loire! BlvdPace Analytical _______________________ Len e * a .Ks 55219

Tel 913-599-5665
Fax 913-599-1759

RECEIVED
Decanter 29. 1997 JAN _

COLDER ASSCC! A itS
Mr. RANDY MARCH
COLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500
LAKEWOOD. CO 80228

RE: Pace Project Number: 6019010
Client Project ID: Marco. KS

Dear Mr. MARCH:

Enclosed are the results of analyses for sample(s) received on December 14. 1997. If you have any questions
concerning this report, please feel free to contact me.

Sincerely.

J __ IA r.t*~<J-—̂
/ Mark Gudnason

£f Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not DC reproduced except in full

witnout the written consent of Pace Analytical Services Inc





Pace Analytical
Pace Analytical Services, Inc

9608 Loirel Blvd
Lenexa. KS 66219
Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 1

GOLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500
LAKEWOOD. CO 80228

Pace Project Number: 6019010
Client Project ID: Marco. KS

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

Solid results are reported on a wet weight basis

Pace Sample No:
Client Sample ID:

Parameters

601638414
P18-S-1D

Results Units

Date Collected:
Date Received:

12/10/97
12/14/97

PRL Analyzed Analyst CAS#

Matrix: Soil

Footnotes

GC •• Volatiles

Halogen. & Aromatic Vol. Orgs.
'iloromethane
inyl Chloride

Bromomethane
Chloroethane
Tnchlorofluoromethane
1.1-Dichloroethene
Hethylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1.1-Tnchloroethane
Carbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dich1oropropene
Tnchloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trichloroethane
trans-1.3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
"-omoform

400
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Method: EPA 8021
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

20
45
75
130
120
34
63
26
18
13
13
30
49
13
85
30
13
26
49
13
15
13
24
17
49
49

12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97

Prep
MJW
MJW
MJU
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJH
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: 5030
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2

5030 Med Lvl Soil

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced except m full

wthout the written consent of Pace Analytical Services Inc





Pace Analytical
Pace Analytical Services. Inc

9608 Loiret Blvd
Lenexa. KS 66219
Tel 913-599-5665

Fax 913-599-1759
DATE: 12/29/97
PAGE: 2

Pace Project Nurber: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638414
Client Sample ID: P18-S-1D

Parameters

1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1 . 4 • Di chl orobenzene
1.2-Dichlorobenzene
Naphthalene
Hethyl-tert- butyl Ether
Dichlorodifluoromethane
a.a.a-Tnfluorotoluene (S)
1.4-Dichlorobutane (S)

GC -- Semi-VGA

T">tal Extractable Hydrocarbons
:neral Spirits

Jet Fuel
Kerosene
Diesel Fuel
Fuel Oil
Motor Oil
n-Tetracosane (S)
p-Terphenyl (S)
Date Extracted

Results Units

ND
ND
ND
ND
ND
ND
ND
ND
84
97

ND
ND
ND
ND
ND
ND
92
95

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
t
1

Method: OA2
rug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
1
1

Date Collected: 12/10/97
Date Received: 12/14/97

PRL Analyzed Analyst CAS#

13
170
26
26
26
120
260
69

9.9
9.9
9.9
9.9
9.9
9.9

12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97

12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/18/97

MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Prep
EMA
EMA
EMA
EMA
EMA
EMA
EMA
EMA

79-34-5
1330-20-
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-
75-71-8

Matrix: Soi

Footnotes

7

4

2164-17-2
110-56-5

Method: OA2

11-84-7.

646-31-1
92-94-4

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced except m full

without the written consent of Pace Analytical Services Inc





Pace Analytical
Pace Analyt ical Services. Inc

9608 Loiret Blvd
Lenexa. KS 66219
Tel 913-599-5665

Fax 913-599-1759

DATE: 12/29/97
PAGE: 3

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638455
Client Sample ID: P18-W-1D

Parameters

GC -- Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1 ,2-Dichloroethene
1.1-Dichloroethane
Chloroform

1.1-Tnchloroethane
^arbon Tetrachloride
Benzene
1. 2 -Di chloroethane
cis-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodi Chloromethane
Toluene
1. 1. 2 -Tri chloroethane
trans-1 .3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1 . 3 - Di chl orobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl -tert- butyl Ether
Dichlorodi f luoromethane
a.a.a-Trif luorotoluene (S)
4-Dichlorobutane (S)

Results Units

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
93
98

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
t
I

Date Collected: 12/10/97 Matrix: Wat
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97

Prep
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5

GC Semi•VOA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced except in full

without the written consent of Pace Analytical Services, Inc





Pace Analytical
Pace Analytical Services. Inc

9608 Loiret BlvrJ
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 4

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No:
Client Sample ID:

601638455
P18-W-1D

Date Collected:
Date Received:

12/10/97
12/14/97

Matrix: Water

Parameters Results Units PRL Analyzed Analyst CAS# Footnotes

Total Extractable Hydrocarbons Method: OA2
Mineral Spirits ND mg/L 0.4
Jet Fuel ND mg/L 0.4
Kerosene ND mg/L 0.4
Diesel Fuel ND mg/L 0.4
Fuel Oil ND mg/L 0.4
Motor Oil ND mg/L 0.4
p-Terphenyl (S) 93 I
n-Tetracosane (S) 87 I
Date Extracted

12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/17/97

Prep Method: OA2
EMA
EMA
EMA
EMA
EMA
EMA
EMA
EMA

11-84-7. . .

92-94-4
646-31-1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced except m ful

withojt the written consent of Pace Anaiyica! Services Inc





Pace Analytical
Pace Analytical Services. Inc

9608 Loirel Bivd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 5

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638463
Client Sample ID: TRIP BLANK

Parameters Results Units

GC •- Volatile*

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Tnchlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans- 1 .2-Dichloroethene
1.1-Dichloroethane
Chloroform

1.1-Trichloroethane
,arbon Tetrachloride
Benzene
1.2-Dichloroethane
ci s • 1 . 3 • Di chl oropropene
Trichloroethene
1 . 2 - Di chl oropropane
Bromodi chloromethane
Toluene
1. 1 ,2-Tnchloroethane
trans-1 ,3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2 .2-Tetrachloroethane
Xylene (Total)
1. 3 -Di chlorobenzene
1 .4 -Di chlorobenzene
1 . 2 • Di chl orobenzene
Naphthalene
Methyl -tert- butyl Ether
Di chl orodi f 1 uoromethane
a.a.a-Tnfluorotoluene (S)
4-Dichlorobutane (S)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.92
ND
ND
ND
ND
ND
ND
ND
94
96

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
X
J

Date Collected: 12/10/97 Matrix: Water
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97

Prep
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5
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Pace Analytical
Pace Analytical Services. Inc

9608 Loiret Blvd
Lenexa. KS66219
Tel 913-599-5665

Fax 913-599-1759
DATE: 12/29/97
PAGE: 6

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638471
Client Sample ID: P7-S-1D

Parameters

GC -- Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Hethylene Chloride
tr ans • 1 . 2 • Di chl oroet hene
1.1-Dichloroethane
Chloroform

1 . 1-Tnc hi oroet hane
^arbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dich!oropropene
Trichloroethene
1.2-Dichloropropane
Bromodi chloromethane
Toluene
1.1 .2 -Trichl oroet hane
trans - 1 . 3 • Di chl oropropene
Tetrachloroethene
Dibromoch'loromethane
Chlorobenzene
Ethylbenzene
Bromoform
1 . 1 . 2 . 2 - Tetr achl oroet hane
Xylene (Total)
1 . 3 - Di chl orobenzene
1. 4 -Di chlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl -tert- butyl Ether
D i chl orodif luoromet hane
a.a.a-Tn fluorotoluene (S)

4-Dichlorobutane (S)

Results Units

440
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
87
102

Method: EPA 8021
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
t
1

Date Collected: 12/11/97 Matrix: Soil
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

20
46
76
130
130
34
64
26
18
13
13
30
50
13
86
30
13
26
50
13
15
13
24
18
50
50
13
180
26
26
26
130
260
70

12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97

Prep
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJU

Method: 5030 Med Lvl Soil
74-87-3 1
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5

GC Semi-VGA
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Pace Analytical Services. Inc
9608 Loire! BivdPace Analytical______________________Lene*a KS66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 7

Pace Project Number: 6019010
Client Project ID: Marco, KS

Pace Sample No: 601638471 Date Collected: 12/11/97 Matrix: Soil
Client Sample ID: P7-S-1D Date Received: 12/14/97

Parameters Results Units PRL Analyzed Analyst CAS# Footnotes

Total Extractable Hydrocarbons Method: OA2 Prep Method: OA2
Mineral Spirits ND mg/kg 8.8 12/20/97 EMA
Jet Fuel ND mg/kg 8.8 12/20/97 EMA
Kerosene ND mg/kg 8.8 12/20/97 EMA
Diesel Fuel ND mg/kg 8.8 12/20/97 EMA 11-84-7...
Fuel Oil ND mg/kg 8.8 12/20/97 EMA
Motor Oil ND mg/kg 8.8 12/20/97 EMA
n-Tetracosane (S) 96 t 12/20/97 EMA 646-31-1
p-Terphenyl (S) 103 » 12/20/97 EMA 92-94-4
Date Extracted 12/19/97
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Pace Analytical
Pace Analytical Services, inc

9608 Loiret Blvd
Lenexa KS 66219
Tel 913-599-5665

Fax 913-599-1759
DATE: 12/29/97
PAGE: 8

Pace Project Number: 6019010
Client Project ID: Harco. KS

Pace Sample No: 601638489
Client Sample ID: P7-W-1D

Parameters

GC -- Volatile*

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Tnchlorofl uoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform

1.1-Trichloroethane
. drbon Tetrachlonde
Benzene
1.2-Dichloroethane
ci s • 1 . 3 - Di chloropropene
Trichloroethene
1.2-Dichloropropane
Bromodi chloromethane
Toluene
1 . 1 . 2 • Tn chl oroethane
trans-1 .3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2.2- Tetrachl oroethane
Xylene (Total)
1. 3 -Di Chlorobenzene
1.4-Dichlorobenzene
1. 2 -Di Chlorobenzene
Naphthalene
Methyl -tert- butyl Ether
Di chl orodifl uoromethane
a.a.a-Tnfluorotoluene (S)
4-Dichlorobutane (S)

Results Units

NO
ND
ND
ND
ND
ND
ND
ND
ND
1.4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
94
102

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
:
t

Date Collected: 12/11/97 Matrix: Water
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97

Prep
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
HJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
HJW
HJW
HJW
HJW
MJW
HJW
HJW
HJW
HJW

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5

GC •- Semi-VOA
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Pace Analytical
Pace Analytical Services. Inc

9608 Loire! Blvd
Lenexa KS 66219
Tel 913-599-5665

Fax 913-599-1759

DATE: 12/29/97
PAGE: 9

Pace Sample No:
Client Sample ID:

Parameters

601638489
P7-W-1D

Pace Project Number: 6019010
Client Project ID: Marco. KS

Date Collected:
Date Received:

12/11/97
12/14/97

Results Units PRL Analyzed Analyst CAS#

Matrix: Water

Footnotes

Total Extractable Hydrocarbons Method: OA2
Mineral Spirits ND mg/L 0.4
Jet Fuel ND mg/L 0.4
Kerosene ND mg/L 0.4
Diesel Fuel ND mg/L 0.4
Fuel Oil ND mg/L 0.4
Motor Oil ND mg/L 0.4
p-Terphenyl (S) 93 t
n-Tetracosane (S) 87 I
Date Extracted

Prep Method: OA2
12/19/97 EMA
12/19/97 EMA
12/19/97 EMA
12/19/97 EMA 11-84-7...
12/19/97 EMA
12/19/97 EMA
12/19/97 EMA 92-94-4
12/19/97 EMA 646-31-1
12/17/97
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Pace Analytical
Pace Analytical Services Inc

9608 Loiret Blvd
Lenexa KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 10

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638497
Client Sample ID: P14-S-1D

Parameters

GC -- Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trie hi orofluoromet bane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1-Tnchloroethane

.arbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodi chloromethane
Toluene
1. 1. 2 -Tri chloroethane
trans • 1 . 3 - Di chl oropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1. 3 -Di Chlorobenzene
1.4-Dichlorobenzene
1 .2-Dichlorobenzene
Naphthalene
Methyl -tert -butyl Ether
Dichlorodi fluoromethane
a.a.a-Trifluorotoluene (S)
4-Dichlorobutane (S)

Results Units

420
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
130
ND
ND
86
97

Method: EPA 8021
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
X
1

Date Collected: 12/12/97 Matrix: Soil
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

20
46
76
130
130
34
64
26
18
13
13
30
50
13
86
30
13
26
50
13
15
13
24
18
50
50
13
180
26
26
26
130
260
70

12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97
12/24/97

Prep
MJW
MJW
MJU
MJU
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: 5030 Med Lvl Soil
74-87-3 1
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5

GC •• Semi-VGA
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Pace Analytical Services Inc
9608 Loire! BlvrJPace Analytical______________________iene*a, KS55219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 11

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sarrple No: 601638497 Date Collected: 12/12/97 Matrix: Soil
Client Sarrple ID: P14-S-1D Date Received: 12/14/97

Parameters Results Units PRL Analyzed Analyst CAS# Footnotes

Total Extractable Hydrocarbons
Mineral Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel Oil
Motor Oil
n-Tetracosane (S)
p-Terphenyl (S)
Date Extracted

NO
ND
ND
ND
ND
ND
94
98

Method: OA2
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
J
t

8.
8.
8.
8.
8.
8.

.5

.5

.5

.5
5
5

12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/20/97
12/19/97

Prep
EMA
EMA
EMA
EMA
EMA
EMA
EMA
EMA

Method:

11-84-

646-31
92-94-

OA2

7. . .

-1
4
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Pace Analytical
Pace Analytical Services. Inc

9608 Loiret Blvd
Lenexa. KS 66219
Tel 913-599-5665

Fax 913-599-1759
DATE: 12/29/97
PAGE: 12

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638505
Client Sarrple ID: P14-W-1D

Parameters

GC •• Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromome thane
Chloroethane
Tnchlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform

1 . 1 -Tri chloroethane
. arbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichl oropropene
Trichloroethene
1 . 2 - Di chl oropropane
Bromodi chloromethane
Toluene
1.1 ,2-Tnchloroethane
tr ans-1. 3 -Di chl oropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1 .2.2-Tetrachloroethane
Xylene (Total)
1. 3 -Di chlorobenzene
1.4-Dichlorobenzene
1. 2 -Di chlorobenzene
Naphthalene
Methyl -tert- butyl Ether
Dichlorodi fluoromethane
a.a.a-Trifluorotoluene (S)
4-Dichlorobutane (S)

Results Units

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
93
103

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
1
1

Date Collected: 12/12/97 Matrix: Hater
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97

Prep
MJH
MJH
MJH
MJH
MJH
MJH
KJH
MJH
MJH
MJH
MJH
MJH
MJH
MJH
HJH
MJH
MJH
MJH
MJH
MJH
MJH
HJH
MJH
MJH
MJH
MJH
MJH
MJH
MJU
KJH
MJH
MJH
MJH
MJH
MJH
MJH

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5

GC Semi-VGA
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Pace Analytical
Pace Analytical Services Inc

9608 Loire! Blvd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE:
PAGE:

12/29/97
13

Pace Sample No:
Client Sample ID:

Parameters

601638505
P14-W-1D

Date Collected:
Date Received:

Pace Project Number: 6019010
Client Project ID: Marco. KS

12/12/97
12/14/97

Results Units PRL Analyzed Analyst CASI

Matrix: Water

Footnotes

Total Extractable Hydrocarbons Method: OA2
Mineral Spirits ND mg/L 0.4 12/19/97
Jet Fuel ND mg/L 0.4 12/19/97
Kerosene ND mg/L 0.4 12/19/97
Diesel Fuel ND mg/L 0.4 12/19/97
Fuel Oil ND mg/L 0.4 12/19/97
Motor Oil ND mg/L 0.4 12/19/97
p-Terphenyl (S) 96 t 12/19/97
n-Tetracosane (S) 83 t 12/19/97
Date Extracted 12/17/97

Prep Method: OA2
EMA
EMA
EKA
EMA
EMA
EMA
EMA
EMA

1 1 - 8 4 - 7 . . .

92-94-4
646-31-1

REPORT OF LABORATORY ANALYSIS
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Pace Analytical
Pace Analytical Services Inc

9608 Loiret Blvd
Lenexa KS 66219
Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 14

Pace Project Number: 6019010
Client Project ID: Harco. KS

Pace Sample No: 601638513
Client Sample ID: P2-W-1D

Parameters

GC -• Volatile*

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1 .2-Dichloroethene
1.1 -Dichloroethane
Chloroform

1.1-Tnchloroethane
.arbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Tnchloroethene
1.2-Dichloropropane
Bromodi chloromethane
Toluene
1.1 .2-Tnchloroethane
trans-1. 3 -Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1. 3 -Di chlorobenzene
1 .4 -Di chlorobenzene
1. 2 -Di chlorobenzene
Naphthalene
Methyl -tert- butyl Ether
Dichlorodif luoromethane
a.a.a-Tnfluorotoluene (S)
' 4-Dichlorobutane (S)

Results Units

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
12
4.8
ND
ND
ND
ND
2.9
ND
ND
ND
ND
2.5
ND
ND
ND
7.5
ND
ND
2.6
ND
ND
ND
192
100

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
t
J

Date Collected: 12/12/97 Matrix: Water
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97

Prep
MJW
MJW
MJW
MJH
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
HJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2 2
110-56-5

GC •• Semi-VGA
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Pace Analvtical
Pace Analytical Services Inc

9608 Loirel Blvd
Lenexa. KS 66219
Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 15

Pace Sample No:
Client Sample ID:

Parameters

601638513
P2-W-1D

Results Units

Pace Project Nurrber: 6019010
Client Project ID: Marco. KS

Date Collected:
Date Received:

12/12/97
12/14/97

PRL Analyzed Analyst CAS#

Matrix: Water

Footnotes

Total Extractable Hydrocarbons Method: OA2
Mineral Spirits NO mg/L 0.4 12/19/97
Jet Fuel ND mg/L 0.4 12/19/97
Kerosene ND mg/L 0.4 12/19/97
Diesel Fuel ND mg/L 0.4 12/19/97
Fuel Oil ND mg/L 0.4 12/19/97
Motor Oil ND mg/L 0.4 12/19/97
p-Terphenyl (S) 84 1 12/19/97
n-Tetracosane CS) 76 * 12/19/97
Date Extracted 12/17/97

Prep Method: OA2
EMA
EMA
EMA
EMA
EMA
EMA
EMA
EMA

11-84 -7 . . .

92-94-4
646-31-1

REPORT OF LABORATORY ANALYSIS
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Pace Analytical
Pace Analytical Services. Inc

9608 Loire! Blvd
Lenexa KS 66219
Tel 913-599-5665

Fax 913-599-1759
DATE: 12/29/97
PAGE: 16

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638521
Client Sanple ID: P3-U-1D

Parameters

GC -• Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1 ,1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1-Tnchloroethane
arbon Tetrachloride

Benzene
1.2-Dichloroethane
ci s - 1 . 3 • Di chl oropropene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1. 1. 2 -Tri chloroethane
trans-1 .3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1 ,3-Dichlorobenzene
1.4-Dichlorobenzene
1. 2 -Di chlorobenzene
Naphthalene
Methyl -tert-butyl Ether
Dichlorodifluoromethane
a.a.a-Tnfluorotoluene (S)
4-Dichlorobutane (S)

Results Units

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
93
104

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
1
t

Date Collected: 12/13/97 Matrix: Wal
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97

Prep
MJU
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5

GC Semi-VOA
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Pace Analytical
Pace Analytical Services, Inc

9608 Loirel Blvd
Lenexa KS 66219
Tel 913-599-5665

Fax 913-599-1759
DATE: 12/29/97
PAGE: 17

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No:
Client Sanple ID:

601638521
P3-U-1D

Date Collected:
Date Received:

12/13/97
12/14/97

Matrix: Water

Parameters Results Units PRL Analyzed Analyst CAS# Footnotes

Total Extractable Hydrocarbons Method: OA2
Mineral Spirits ND mg/L 0.4 12/19/97
Jet Fuel ND mg/L 0.4 12/19/97
Kerosene ND mg/L 0.4 12/19/97
Diesel Fuel ND mg/L 0.4 12/19/97
Fuel Oil ND mg/L 0.4 12/19/97
Motor Oil ND mg/L 0.4 12/19/97
p-Terphenyl (S) 103 1 12/19/97
n-Tetracosane (S) 94 I 12/19/97
Date Extracted 12/17/97

Prep Method: OA2
EMA
EMA
EMA
EMA
EMA
EMA
EMA
EMA

11-84-7.

92-94-4
646-31-1

REPORT OF LABORATORY ANALYSIS
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Pace Analytical
Pace Analytical Services. Inc

9608 Loire! Blvd
Lenexa. KS 66219
Tel 913-599-5665

Fax 913-599-1759

DATE: 12/29/97
PAGE: 18

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sarrple No: 601638547
Client Sample ID: P15-W-1D

Parameters

GC -- Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Brcxnomethane
Chloroethane
Tnchlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform

1 . 1-Tn chloroethane
.arbon Tetrachloride
Benzene
1 .2-Dichloroethane
cis-1.3-Dichl oropropene
Trichloroethene
1.2-Dichloropropane
Bromodi chloromethane
Toluene
1.1. 2 -Tri chloroethane
trans - 1 . 3 - Di chl oropropene
Tetrachloroethene
Dibrornochloromethane
Chl orobenzene
Ethylbenzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1 . 4 - Di chl orobenzene
1 .2 -Di chl orobenzene
Naphthalene
Methyl -tert- butyl Ether
Di chlorodi f 1 uoromethane
a.a.a-Trifluorotoluene (S)
4-Dichlorobutane (S)

Results Units

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
97
82

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
»
*

Date Collected: 12/13/97 Matrix: Wat
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97

Prep
MJH
MJW
MJW
MJU
MJW
MJW
MJW
MJU
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5

REPORT OF LABORATORY ANALYSIS
This report shall not De reproduced except in full

; tne written consent of Pace Analytics' Se'vices Inc





Pace Analytical
Pace Analytical Services. Inc

9608 Loire! BlvrJ
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 19

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638554
Client Sample ID: P20-H-1D

Parameters

GC •• Volatiles

Halogen. & Aromatic Vol. Orgs.
Chlorcxnethane
Vinyl Chloride
Bromomethane
Chloroethane
Tri chlorof 1 uoromethane
1.1-Dichloroethene
Methylene Chloride
trans - 1 .2 • Di chloroethene
1.1-Dichloroethane
Chloroform

. 1 . 1-Tri chloroethane
.arbon Tetrachloride
Benzene
1.2-Dichloroethane
ci s • 1 . 3 • Di chl oropropene
Trichloroethene
1 .2 -Di chloropropane
Bromodichloromethane
Toluene
1.1. 2 -Tri chloroethane
trans-1 . 3 -Dichl oropropene
Tetrachloroethene
Di bromochl oromet hane
Chlorobenzene
Ethylbenzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1 . 3-Dichlorobenzene
1.4-Dichlorobenzene
1 . 2 • Di chl orobenzene
Naphthalene
Methyl -tert- butyl Ether
Dichlorodi f 1 uoromethane
a.a.a-Trifluorotoluene (S)
4-Dichlorobutane (S)

Results Units

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.71
ND
ND
ND
ND
ND
1.1
2.2
ND
ND
ND
115
103

Method: EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
J
»

Date Collected: 12/13/97 Matrix: Water
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97
12/21/97

Prep
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
HJW
HJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW
MJW

Method: EPA 8021
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
67-66-3
71-55-6
56-23-5
71-43-2
107-06-2
10061-01-5
79-01-6
78-87-5
75-27-4
108-88-3
79-00-5
10061-02-6
127-18-4
124-48-1
108-90-7
100-41-4
75-25-2
79-34-5
1330-20-7
541-73-1
106-46-7
95-50-1
91-20-3
1634-04-4
75-71-8
2164-17-2
110-56-5
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Pace Analytical Services, Inc
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DATE: 12/29/97
PAGE: 20

Pace Project Number: 6019010
Client Project ID: Harco. KS

PARAMETER FOOTNOTES

ND Not Detected
NC Not Calculable
PRL Pace Reporting Limit
(S) Surrogate
[1] Analyte is found in the associated blank as well as in the sample (CLP B-Flag).
[2] Matrix interference of a.a.a-trifluorotoluene is indicated by the 1451 recovery of the secondary surrogate

bromochlorobenzene.
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Pace Analytical
Pace Analytical Services, Inc

9608 Loire! Blvd
Lenexa KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 21

COLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500
LAKEWOOD. CO 80228

Pace Project Number: 6019010
Client Project ID: Marco. KS

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

QC Batch ID: 39877
Analysis Method: OA2
Associated Pace Samples: 601638455

QC Batch Method: OA2
Analysis Description: Total Extractable Hydrocarbons
601638489 601638505 601638513 601638521

METHOD BLANK: 601638562
Associated Pace Samples:

Parameter

601638455 601638489 601638505
Method
Blank

Units Result PRL

601638513 601638521

Footnotes

h al Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel Oil
Motor Oil
p-Terphenyl (S)
n-Tetracosane (S)

MATRIX SPIKE & MATRIX SPIKE

Parameter

Diesel Fuel
p-Terphenyl (S)
n-Tetracosane (S)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
1
J

DUPLICATE:

Units

mg/L

ND
ND
ND
ND
ND
ND
95
88

0.4
0.4
0.4
0.4
0.4
0.4

601638570 601638588 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup

601638455

0

Cone. Result 1 Rec Result t Rec RPD Footnotes

12.5 11.19 89.5 12.62 101 12
96 92
90 89

LABORATORY CONTROL SAMPLE: 601638596

Parameter

Diesel Fuel
p " -^henyl (S)

Spike
Units Cone.

mg/L 12.5

LCS
Result

11.58

Spike
t Rec

92.7
101

Footnotes
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Pace Analytical Services. Inc
9608 Loiret BlvdPace Analtical lenexa, KS 55219
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QUALITY CONTROL DATA DATE: 12/29/97
PAGE: 22

Pace Project Number: 6019010
Client Project ID: Marco. KS

LABORATORY CONTROL SAMPLE: 601638596
Spike LCS Spike

Parameter Units Cone. Result t Rec Footnotes

n-Tetracosane (S) 95
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Pace Analytical
Pace Analytical Services Inc

9608 Loiret BlvrJ
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

QUALITY CONTROL DATA DATE: 12/29/97
PAGE: 23

COLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500
LAKEWCOD. CO 80228

Pace Project Number: 6019010
Client Project ID: Marco. KS

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

QC Batch ID: 39930
Analysis Method: OA2
Associated Pace Sasnples:

QC Batch Method: OA2
Analysis Description: Total Extractable Hydrocarbons

601638414

METHOD BLANK: 601641798
Associated Pace Samples:

601638414
Method
Blank

Pa-^meter

M, - al Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel Oil
Motor Oil
n-Tetracosane (S)
p-Terphenyl (S)

MATRIX SPIKE & MATRIX SPIKE

Parameter

Diesel Fuel
n-Tetracosane (S)
p-Terphenyl (S)

LABORATORY CONTROL SAMPLE:

Parameter

Diesel Fuel
n -acosane (S)

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
1
J

DUPLICATE:

Units

mg/kg

601641822

Units

mg/kg

Result PRL Footnotes

ND
ND
ND
ND
ND
ND
83
82

601641806

10
10
10
10
10
10

601641814 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup

601620024 Cone. Result * Rec Result 1 Rec RPD Footnotes

0

Spike
Cone.

500

495 400.9 81.0 472.1 95.0 16
76 79
82 84

LCS Spike
Result 1 Rec Footnotes

451.6 90.3
77

REPORT OF LABORATORY ANALYSIS
This report shall not be reprodjcei except in 'jl

without the wntlen consent of Pace Ana'yt'cal Serv ces Inc





Pace Analytical Services Inc
9608 Loiret BlvdPace Analtical Lenexa KS 66219

Tel 913-599-5665
Fax 913-599-1759

QUALITY CONTROL DATA DATE: 12/29/97
PAGE: 24

Pace Project Number: 6019010
Client Project ID: Marco. KS

LABORATORY CONTROL SAMPLE: 601641822
Spike LCS Spike

Parameter Units Cone. Result X Rec Footnotes

p-Terphenyl (S) 82

REPORT OF LABORATORY ANALYSIS
This report snail not be reproduced except :n full

without the wrtten consent of Pace Anatyt'ca' Services Inc





Pace Analytical
Pace Analytical Services Inc

9608 Loiret Blvd
Lenexa. KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 25

COLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500
LAKEHOOD. CO 80228

Pace Project Number: 6019010
Client Project ID: Marco. KS

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

QC Batch ID: 40030
Analysis Method: OA2
Associated Pace Samples: 601638471

QC Batch Method: OA2
Analysis Description: Total Extractable Hydrocarbons
601638497

METHOD BLANK: 601645930
Associated Pace Samples:

Parameter

h al Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel Oil
Motor Oil
n-Tetracosane (S)
p-Terphenyl (S)

MATRIX SPIKE & MATRIX SPIKE

Parameter

Diesel Fuel
n-Tetracosane (S)
p-Terphenyl (S)

601638471

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
t
*

DUPLICATE:

Units

mg/kg

601638497
Method
Blank
Result

ND
ND
ND
ND
ND
ND
99
104

PRL Footnotes

10
10
10
10
10
10

601645948 601645955 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup

601633266

0

Cone. Result J Rec Result t Rec RPD Footnotes

489.2 448.7 91.7 475.8 98.8 7
98 100
103 106

LABORATORY CONTROL SAMPLI

Parameter

Diesel Fuel
n-~ '-acosane (S)

E: 601645963

Units

mg/kg

Spike
Cone.

500

LCS
Result

468.3

Spike
t Rec

93.7
98

Footnotes

REPORT OF LABORATORY ANALYSIS
This report shall not DC reproduced except in full
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Pace Analytical Services. Inc
9608 Loire! BlvdPace Analytical______________________Lenexa. KS55219

Tel 913-599-5665
Fax 913-599-1759

QUALITY CONTROL DATA DATE: 12/29/97
PAGE: 26

Pace Project Nunber: 6019010
Client Project ID: Marco. KS

LABORATORY CONTROL SAMPLE: 601645963
Spike LCS Spike

Parameter Units Cone. Result I Rec Footnotes

p-Terphenyl (S) 104

REPORT OF LABORATORY ANALYSIS
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Pace Analvtical
Pace Analytical Services. Inc

9608 Loiret Blvd
Lenexa. KS66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 27

COLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500
LAKEWOOD. CO 80228

Pace Project Number: 6019010
Client Project ID: Marco. KS

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

QC Batch ID: 40046
Analysis Method: EPA 8021
Associated Pace Samples:

QC Batch Method: EPA 8021
Analysis Description: Halogen. & Aromatic Vol. Orgs.

601638455 601638463 601638489 601638505 601638513
601638521 601638547 601638554

METHOD BLANK: 601648074
Associated Pace Samples:

eter

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1.1-Tri chloroethane
Carbon Tetrachlonde
Benzene
1.2-Dichloroethane
cis-1 .3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodi Chloromethane
Toluene
1.1.2-Trichloroethane
trans - 1 . 3 -Di chloropropene
Tetrachloroethene
Dibromochloromethane
r obenzene

601638455

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

601638463
Method
Blank
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

601638489 601638505 601638513 601638521

PRL Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5
1
2
0.5
0.6
0.5
0.9
0.7

REPORT OF LABORATORY ANALYSIS
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Pace Analytical
Pace Analytical Services, Inc

9608 Loire! BlvrJ
lenexa. KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 28

Pace Project Number: 6019010
Client Project ID: Marco. KS

METHOD BLANK: 601648074
Associated Pace Samples:

Parameter

601638455 601638463 601638489 601638505 601638513
Method
Blank

Units Result PRL Footnotes

601638521

Ethyl benzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl -tert- butyl Ether
Dichlorodifluoromethane
a.a.a-Trifluorotoluene (S)
1.4-Dichlorobutane (S)

METHOD BLANK: 601650526
Associated Pace Samples:

Parameter

Chlorontethane
Vinyl Chloride
Bromomethane
Chloroethane
Tr 1 chl orof 1 uoromethane
1 . 1 -Di chl oroethene
Methylene Chloride
trans • 1 . 2 • Di chl oroethene
1.1-Dichloroethane
Chloroform
1 . 1 . 1 -Tn chl oroethane
Carbon Tetrachlonde
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroethene
1 ' " 'chloropropane

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
:
i

601638547

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
94
103

601638554
Method
Blank
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2
2
0.5
7
1
1
1
5
10
5

PRL Footnotes

0.8
1.8
3
5.2
5
1.3
2.5
1
0.7
0.5
0.5
1.2
2
0.5
3.4
1.2
0.5

REPORT OF LABORATORY ANALYSIS
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Pace Analytical
Pace Analytical Services. Inc

9608 Loire! Blvd
Lenexa KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 29

Pace Project Number: 6019010
Client Project ID: Marco. KS

METHOD BLANK: 601650526
Associated Pace Samples:

Parameter

Bromodi chloromethane
Toluene
1.1.2-Trichloroethane
trans-1.3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2.2- Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene

Chlorobenzene
1.^ ji Chlorobenzene
Naphthalene
Methyl -tert- butyl Ether
Dichlorodifluoromethane
a.a.a-Trifluorotoluene (S)
1.4-Dichlorobutane (S)

MATRIX SPIKE & MATRIX SPIKE

Parameter

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans • 1 .2 • Di chl oroethene
1 ,1-Dichloroethane
Chloroform
1.1.1-Tnchloroethane
Carbon Tetrachloride
6 -e

601638547 601638554
Method

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
r
t

DUPLICATE:

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Blank
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
93
92

PRL

1
2
0.5
0.6
0.5
0.9
0.7
2
2
0.5
7
1
1
1
5
10
5

601648082 601648090
Spike

601634819

0
0.06202
0
0
0.1339
0.1163
0.4555
0.1238
0
3.624
0
0.1766
0

Cone.

20
20
20
20
20
20
20
20
20
20
20
20
20

Footnotes

Matrix
Spike Spike
Result J Rec

12.90 64.5
18.51 92.3
19.58 97.9
18.58 92.9
19.91 98.9
21.49 107
23.73 116
21.89 109
21.95 110
25.02 107
21.81 109
22.08 110
20.62 103

Matrix
Sp. Dup.
Result

18.61
19.97
22.91
26.19
20.92
21.35
23.58
22.30
22 43
25.59
23.36
22.14
20.39

Spike
Dup
t Rec RPD Footnotes

93.0 36 1
99.5 8
115 16
131 34 2
104 5
106 1
116 1
111 2
112 2
110 3
117 7
110 0
102 1

REPORT OF LABORATORY ANALYSIS
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Pace Analytical
Pace Analytical Services. Inc

9608 Loiret Blvd
Lenexa KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 30

Pace Project Number: 6019010
Client Project ID: Harco, KS

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601648082 601648090 Matrix Matrix
Spike Spike Spike Sp. Dup.

Parameter

1.2-DicMoroethane
ci s • 1 . 3 • Di chl oropropene
Trichloroethene
1.2-Dichloropropane
Bromodi chl oromethane
Toluene
1 . 1 . 2 • Tn chl oroethane
trans - 1 . 3 - Di chl oropropene
Tetrachloroethene
Dibromochl oromethane
Chlorobenzene
Ethylbenzene
Bromoform
1.1. 2, 2 -Tetrachl oroethane
Xylene (Total)
1 i chlorobenzene
i .1 Chlorobenzene
1. 2 -Di Chlorobenzene
a.a.a-Tnfluorotoluene (S)
1.4-Dichlorobutane (S)

LABORATORY CONTROL SAMPLE:

Parameter

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorof luoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Di chl oroethane
Chloroform
1 . 1 . 1 - Tr i chl oroethane
Carbon Tetrachlonde
Benzene
1.2-Dichloroethane
c" ' ,3-Dichloropropene

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

601648108

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

601634819 Cone.

0
0
0.1692
0
1.653
0.2827
0
0
0.2196
0.6354
0
0.1896
0
0
0.9311
0
0
0

Spike
Cone.

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
60
20
20
20

LCS
Result

19
19
22
23
20
21
23
21
22
22
21
21
20
21
21

.37

.85

.82

.64

.02

.28

.98

.50

.69

.73

.88

.29

.48

.70
03

Result 1 Rec Result

21.
21.
21.
21.
22.
20.
20.
20.
21.
21.
20.
20.
20.
20.

77
60
86
85
92
66
91
36
31
39
47
56
45
26

61.80
19.
19.
19.

99
88
99

109
108
108
109
106
102
105
102
106
104
102
102
102
101
101
99.9
99.4
99.9
95
98

21
20
22
21
22
20
20
20
21.
20
19.
20.
20.
21.
61.
18.
18.
18.

.31

.88

.60

.63

.69

.35

.97
22
.83
.93
73
13
39
16
33
96
76
99

Spike
Dup
1 Rec

106
104
112
108
105
100
105
101
108
102
98.6
99.7
102
106
101
94.8
93.8
95.0
101
98

RPD Footnotes

2
3
3
1
1
2
0
1
2
2
4
2
0
4
1
5
6
5

Spike
I Rec

96.9
99.3
114
118
100
106
120
107
113
114
109
106
102
108
105

Footnotes
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Pace Analytical
Pace Analytical Services. Inc

9608 Loire! BlvrJ
Lenexa. KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 31

Pace Project Number: 6019010
Client Project ID: Marco. KS

LABORATORY CONTROL SAMPLE: 601648108

Parameter Units

TricMoroethene
1.2-Dichloropropane
Bromodi chl oromethane
Toluene
1.1.2-Trichloroethane
trans - 1 . 3 - Di chl oropropene
Tetrachloroethene
Dibromochl oromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1 .3-Dichlorobenzene
1 .4-Oichlorobenzene
". rhlorobenzene
a.o.d-Tnfluorotoluene (S)
1.4-D1chlorobutane (S)

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Spike LCS
Cone. Result

20
20
20
20
20
20
20
20
20
20
20
20
60
20
20
20

21.52
22.06
21.55
20.50
22.31
20.81
21.83
21.61
20.70
20.59
20.89
21.92
61.93
20.60
20.53
20.91

Spike
J Rec Footnotes

108
110
108
102
112
104
109
108
104
103
104
110
103
103
103
105
96
97

REPORT OF LABORATORY ANALYSIS
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Pace Analytical
Pace Analytical Services. Inc

9608 Loire! Blvd
Lenexa, KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 32

GOLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500
LAKEWOOD. CO 80228

Pace Project Number: 6019010
Client Project ID: Marco. KS

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

QC Batch ID: 40165
Analysis Method: EPA 8021
Associated Pace Samples: 601638414

QC Batch Method: 5030 Med Lvl Soil
Analysis Description: Halogen. & Aromatic Vol.
601638471 601638497

Orgs.

METHOD BLANK: 601652787
Associated Pace Samples:

Pa^meter

Cr,.^- jmethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans • 1 . 2 • Di chloroethene
1.1-Dichloroethane
Chloroform
1.1.1-Tri chloroethane
Carbon Tetrachlonde
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroetnene
1.2-Dichloropropane
Bromodi chl oromethane
Toluene
1. 1. 2 -Tn chloroethane
trans-1.3-Dichl oropropene
Tetrachloroethene
Dibromoc hi oromethane
Chlorobenzene
E' >enzene

601638414

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

601638471
Method
Blank
Result

530
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

601638497

PRL Footnotes

20
46
76
130
130
34
64
26
18
13
13
30
50
13
86
30
13
26
50
13
15
13
24
18
50
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Pace Analytical
Pace Analytical Services Inc

9608 Loiret Blvd
Lenexa. KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 33

Pace Project Number: 6019010
Client Project ID: Marco. KS

METHOD BLANK: 601652787
Associated Pace Samples:

Parameter

Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl -tert- butyl Ether
Dichlorodifluoromethane
a.a.a-Trifluorotoluene (S)
1.4-Dichlorobutane (S)

K, .X SPIKE i KATRIX SPIKE

Parameter

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorof luoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1.1 -In chloroethane
Carbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1 .3-Dichloropropene
Trichloroethene
1 .2-Dichloropropane
Bromodi chloromethane
Toluene
1. 1. 2 -Tri chloroethane
tr 1 .3-Dichloropropene

601638414

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
t
X

601638471
Method
Blank
Result

NO
ND
ND
ND
ND
ND
ND
ND
ND
85
97

601638497

PRL Footnotes

50
13
180
26
26
26
130
260
70

DUPLICATE: 601652795 601652803
Spike

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

601638414

399.4
6.067
15.92
0
0
2.671
43.42
2.635
0
4.392
0
2.524
0
2.766
1.833
4.144
0
0
0
3.097
2.324

Cone.

498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3
498.3

Matrix
Spike
Result

1255
343.8
69.99
363.3
425.5
467.9
531.6
479.6
512.0
516.2
516.5
482.7
492.3
481.2
526.3
547.2
526.0
497.0
521.7
525.8
528.0

Spike
t Rec

172
67.8
10.9
72.9
85.4
93.4
98.0
95.7
103
103
104
96.4
98.8
96.0
105
109
106
99.8
105
105
106

Matrix
Sp. Dup.
Result

1366
330.6
71.46
379.5
400.9
440.9
519.4
451.5
485.7
500.2
486.9
450.2
472.0
488.9
519.6
528.1
527.3
487.8
501.9
530.2
515.5

Spike
Dup
1 Rec

194
65.0
11.1
76.0
80.3
87.7
95.3
89.9
97.2
99.3
97.5
89.6
94.5
97.3
104
105
106
97.7
100
106
103

RPD Footnotes

12 3
4
2
4
6
6
3
6
6
3
6
7
4
1
2
4
0
2
4
1
3
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Pace Analytical
Pace Analytical Services. Inc

9608 Loiret Blvd
Lenexa. KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 34

Pace Project Number: 6019010
Client Project ID: Marco. KS

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601652795 601652803
Spike

Parameter

Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethyl benzene
Bromoform
1.1.2.2- Tetrachloroethane
Xylene (Total)
1. 3 -Di chlorobenzene
1 .4-Dichlorobenzene
1.2-D1chlorobenzene
a.a.a-Tnfluorotoluene (S)
1.4-D1chlorobutane (S)

LABORATORY CONTROL SAMPLE:

F- . *ter

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dlchloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1 . 1 -Dichloroethane
Chloroform
1.1.1-Tri chloroethane
Carbon Tetrachlorlde
Benzene
1.2-Dichloroethane
cl s - 1 . 3 - Di chl oropropene
Trlchloroethene
1 .2-D1chloropropane
Bromodi chloromethane
Toluene
1 . 1. 2 -Tn chloroethane
trans-1 .3-Oichloropropene
Tetrachloroethene
D' Tochloromethane

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

601652811

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

601638414 Cone.

5.443
0
0
0
0
0
11.05
4.639
6.614
5.772

Spike
Cone.

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

498.3
498.3
498.3
498.3
498.3
498.3
1495
498.3
498.3
498.3

LCS
Result

432.0
345.1
148.4
539.4
461.5
506.0
604.3
534.7
576.0
590.7
602.0
523.0
515.3
548.8
524.2
583.1
565.9
524.1
526.8
562.3
496.4
582.7
500.6

Matrix Matrix Spike
Spike Spike Sp. Dup. Dup
Result J Rec Result I Rec RPD Footnotes

549.9 109 538.7 107 2
498.5 100 493.7 98.8 1
529.7 106 519.6 104 2
536.2 108 515.3 103 4
474.9 95.3 471.8 94.5 1
525.4 105 526.7 105 0
1617 107 1553 103 4
528.6 105 523.7 104 1
523.6 104 524.4 104 0
516.7 102 521.9 103 1

90 88
98 100

Spike
t Rec Footnotes

86.4
69.0
29.7
108
92.3
101
121
107
115
118
120
105
103
110
105
117
113
105
105
112
99.3
117
100
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LABORATORY CONTROL SAMPLE: 601652811

Parameter Units

Chlorobenzene
Ethylbenzene
Bromoform
1 . 1 . 2 . 2 • Tetrachl oroethane
Xylene (Total)
1. 3 -Di chlorobenzene
1. 4 -Di chlorobenzene
1 . 2 • Di chl orobenzene
a.a.a-Trifluorotoluene (S)
1.4-Dichlorobutane CS)

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Spike
Cone.

500
500
500
500
1500
500
500
500

LCS
Result

520.4
533.2
478.9
550.3
1578
492.1
485.4
486.8

Spike
I Rec Footnotes

104
107
95.8
110
105
98.4
97.1
97.4
104
98
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QUALITY CONTROL DATA PARAMETER FOOTNOTES

Consistent with EPA guidelines unrounded concentrations are displayed and have been used to calculate t Rec and RPD values.
NO Not Detected
NC Not Calculable
PRL Pace Reporting Limit
RPD Relative Percent Difference
(S) Surrogate
[1] The calculated RPD was outside QC acceptance limits.
[2] The calculated RPD was outside QC acceptance limits.
[3] Spiked sample recovery is not within control limits.
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